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Preface

This document was generated in support of NASA contract NAS1-18586, Design and Validation of Digital
Flight Control Systems Suitable for Fly-By-Wire Applications, Task Assignment 10. Task 10 is concerned
with the formal specification and verification of a processor interface unit.

This report contains the HOL listings of the formal specification of the design and partial requirements for
a processor interface unit using the HOL theorem-proving system. The specification approach is described
inNASA CR-4521. The processor interface unit is a single-chip subsystem within a fault-tolerant embedded
system under development within the Boeing Defense & Space Group. It provides the opportunity to in-
vestigate the specification and verification of a real-world subsystem within a commercially-developed
fault-tolerant computer.

The NASA technical monitor for this work is Sally Johnson of the NASA Langley Research Center, Hamp-
ton, Virginia,

The work was accomplished at the Boeing Company, Seattle, Washington and the University of Idaho,
Moscow, Idaho. Personnel responsible for the work include:
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T. M. Richardson, Program Manager
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1 Introduction

This technical report contains the HOL listings of the specification of the design and major portions of
the requirements for a commercially-developed processor interface unit (or PIU). The PIU is an interface
chip performing memory-interface, bus-interface, and additional support services for a commercial micro-
processor within a fault-tolerant computer system. This system, the Fault-Tolerant Embedded Processor
(FTEP), is targeted towards applications in avionics and space requiring extremely high levels of mission
reliability, extended maintenance-free operation, or both. -

This report contains the actual HOL listings of the PIU specification as it currently exists. For those
interested in an informal description of the PIU specification, NASA CR-4521 contains a discussion of the
modeling issues involved in the PIU specification, as well as an overview of the specification itself.

Section 2 of this report contains general-purpose HOL theories that support the PIU specification.
These theories include definitions for the hardware components used in the PIU, our implementation of n-
bit words, and our implementation of temporal logic.

Section 3 contains the HOL listings for the PIU design specification. Aside from the PIU internal bus
(I_Bus), this specification is complete.

Section 4 contains the HOL listings for a major portion of the PIU requirements specification. Specifi-
cally, it contains most of the definition for the PIU behavior associated with memory accesses initiated by
the local processor.



2 Supporting Theories

This section contains general-purpose theories used in the PIU specification. The theories array_def,
wordn_def, busn_def, and templogic_def contain our implementations for arrays, n-bit words (of bit-type
bool), 4-valued logic, and temporal logic, respectively. The theories gates_defl, latches_def, ffs_def, coun-
ters_def, datapaths_def, and buses_def contain component models for logic-gates, latches, flip-flops,
counters, datapath elements, and bus nodes, respectively.

Ymmmmmmmm e e mee——mememmmmmemmmmemeeeemmeesmm——————o--—=—me-—--
Plle: array. def.ml
Author: {c) P. J. Windley 1992
Description:

Prove auxilliary theorems about functions sc that functions
can be easily used to represent arrays.

Modification History:

24FEB92 -- Original file. Many of the thecrems included were
motivated by theorems defined on lists in
list_aux.ml.

26FEB92 -- [DAF) Modified order of parameters in calls to

ALTER, MALTER, SUBARRAY to match simulation

language syntax. Added definition of ELEMENT.

040CT92 -- [DAF] Added thecrem SUBARRAY_MALTER_IDENT.
140CT92 -- [DAF] Added definition DBF_SIZE.

290CT92 -- [DAF] Added definition ARBN (from wordn_def).
14DBC92 -- [DAF] Added theorem SUB_SUBARRAY.

set_search_path (search path() @ (' /home/elvisé/dfura/ftep/piu/hol/iib/’;
' /home /elvis6/dfura/hol/ml/’
1) s

system ‘rm array_ def.th’;;
new_theory ‘array_def’;;
loadf ‘aux_defs’;;

load_library ‘reduce’;;

Auxilliary array definitions and theorems.

We will use functions to represent arrays. The definition
that follows defines a ALTER function that can be used to set
the nth member of an array. The following lemmas are useful
in reasoning about array operatioms.

let ALTER_DEF = new_definition
('ALTER_DRF’,
“ALTRR (£:*->**) nx = (\m. (m = n) => x | (£ m))”
| R¥]

let ALTER_THM = prove_thm
{'ALTBR_THM',
“ALTER (£:*->**) nxy = (y=n) => x| (£y)”,
REWRITE_TAC [ALTER_DEF]
THEN BETA_TAC
THEN RRBFL_TAC
Yii



let ALTER_EQUAL = prove_thm
( ‘ALTER_EQUAL’,
“y xn (£:*->**) . (ALTER £ n xX) n = x”,
REPEBAT GEN_TAC
THEN REWRITE_TAC [ALTER_DEF]
THEN BETA_TAC
THEN REWRITE_TAC []

let ALTER_NON_BQUAL = prove_thm
( /ALTER_NON_BQUAL’,
“)l am (f£:*->**) x .
~{n = m) ==>
(f n = (ALTER £ m x) n)”,
REPEAT GEN_TAC
THEN REWRITE_TAC [ALTER_THM]
THEN STRIP_TAC
THEN ASM_REWRITE_TAC []
Yis

let ALTER_COMMUTE = prove_thm
( ‘/ALTER_COMMUTE' ,
#1 (dl:*) A2 (£:*->**) (x:**) y .
~(dl = d2) ==>
((ALTER (ALTER f d2 x) Al y) =
(ALTBR (ALTER f d1 y) 42 x))”,
RBPRAT GEN_TAC
THEN CONV_TAC (ONCE_DRPTH_CONV FUN_EQ_CONV)
THEN REWRITE_TAC (ALTER_THM]
THEN STRIP_TAC
THEN GEN_TAC
THEN REPEAT COND_CASES_TAC
THEN ASM_REWRITE_TAC []
THEN UNDISCH_TAC *~((dl:*) = d2)~
THEN ASSUM_LIST (\thl . REWRITE_TAC (map SYM_RULE thl))
Viz

Until now, it hasn’t mattered what the type of the subscript is
and so the previcus lemmas were all general, even though
someone using them to representa arrays, would probably be
using numbers as subscripts.

Now, we want to reason about subarrays given as a sequence from
a starting value to an ending value. This presupposes that the
subscripts can be totally ordered. To make life easy, we won't
be that general, but will use numbers as subscripts.

let SUBARRAY_DRF = new_definition
( 'SUBARRAY_DEF',
“! nm (£inum->*)
SUBARRAY £ (m,n) = \x. ((x+n) <= m) => f£(x+n) | ARB”
Yis

let SUBARRAY_THM = prove_thm
{(’SUBARRAY_THNM',
“! om (£:oum->*)
SUBARRAY £ (m,n) x = ((x+n) <= m) => £(x+n) | ARB~,
REPRAT GEN_TAC
THEN REWRITE_TAC [SUBARRAY_DERF)



THEN BETA_TAC
THEN REPFL_TAC
Y1

let ELEMENT DEF = new_definition
( 'RLEMENT_DEF ',

“! m (f:oum->*)

RLEMENT £ (m) = £ m”
Yi:

let MALTER_DEF = new_definition
( 'MALTER_DEF',
“ nmf (gioum->*)
MALTER £ (m,n) g =
\X. (B <= x /\ X <= m) => g (x-n) | £ x”
Y

let MALTER_THEM = prove_thm
{ 'MALTER_THM',
“y pm (x:pum) g (fioum->*) .
MALTER £ (m,n) g X = (B <= x /\ x <=m) => g (x-n) | £ x”,
REPEAT GEN_TAC
THEN REWRITE_TAC (MALTER_DEF]
THEN BETA_TAC
THEN REPL_TAC
Y1

let MALTER_SUBARRAY_IDENT = prove_thm
( *MALTER _SUBARRAY_IDENT',
“}In m (£:pum->*) . MALTER £ (m,n) (SUBARRAY f (m,n)) = £%,
REPEAT GEN_TAC
THEN CONV_TAC (ONCE_DBPTH_CONV FPUN_EQ_CONV)
THEN REWRITE_TAC [{MALTER_THM; SUBARRAY_THM]
THEN GEN_TAC
THEN REPERAT COND_CASRS_TAC
THEN ASM_REWRITE_TAC []
THEN ASSUM_LIST (\thl . MAP_BVERY ASSUMB_TAC
(£lat (map CONJUNCTS (filter (is_comnj o concl) thl))})
THEN IMF_RES_TAC SUB_ADD
THEN TRY (UNDISCE_TAC “~((n‘ - n) + n) <= m")
THEN ASM_REWRITE_TAC []
Y1

let MALTER_SUBARRAY_ SUBSCRIPTS = prove_thm
( ‘MALTER_SUBARRAY_SUBSCRIPT',
“Inmx (L:roum->*) g .

MALTER £ (m,n) (SUBARRAY g (m,n)) X =
(n<=x /\ X <=m) =>gx | £ x",
REPEAT GEN_TAC
THEN CONV_TAC (ONCE_DEPTH_CONV FUN_EQ_CONV)
THEN REWRITE_TAC [MALTER_THM; SUBARRAY_THM)
THEN REPEAT COND_CASES_TAC
THEN ASM_REWRITE_TAC []
THEN ASSUM_LIST (\thl . MAP_EVERY ASSUME_TAC
(flat (map CONJUNCTS (filter (is_conj o concl) thl))))

THEN IMP_RES_TAC SUB_ADD
THEN TRY (UNDISCH_TAC “~({(x - n) + n) <= m”)
THEN ASM_REWRITE_TAC []
)i

let lemmal = TAC_PROOF
{(([], *!{a sbool) (bcd :*) . a=> (a=D lc) td=(a=>b | d)"),
REPEAT GEN_TAC
TEEN REPEAT COND_CASES_TAC
THEN REWRITE_TAC|[]
Vi



let lemma2 = TAC_PROOP
(({]1, *! (a bc :num) . (b <=c¢) ==> (((a + b) <=¢) = (a <=c - b))}"),
REPEAT STRIP_TAC
THEN PURE_REWRITE_TAC ([SPECL [“a:num”;”c:num - b:num”;”b:num”]
(SYM_RULE LESS_EQ MONO_ADD_EQ)}
THEN IMP_RES_TAC (SPECL [“b:num”;~”c:num”] SUB_ADD)
THEN ASM_REWRITE_TACI(]
Yis

let ARBN = new_definition
(‘ARBN’, =
“{ARBN:num->*) = \n. ARB”
| F¥]

let SUBARRAY MALTER_IDENT = prove_thm
( 'SUBARRAY_MALTEBR_IDRBNT',
“i{(man :pum) (£ g h :num->*)
((n <= m) /\
(g = MALTER ARBN ((m-n),0) h))
==)>
(SUBARRAY (MALTER £ (m,n) g) (m,n) = g)~,
REPEAT STRIP_TAC
THEN CONV_TAC (ONCE_DEBPTH_CONV FUN_EQ_CONV)
THEN ASM_REWRITE_TAC [MALTER_THM;SUBARRAY_THM; ARBN;
SPECL [“n’:num”;”n:num”] ADD_SUB;
SPEC “n’:num” ZERO_LESS_EQ;
SPEC “n’:num” SUB_O0;
SPECL [“n:num”;”n’:num”]
(ONCE_REWRITE_RULE [ADD_SYM] LESS_EQ ADD)]
THEN IMP_RES_TAC (SPECL [“n’:num”;”n:num”;"m:num”] (SYM_RULE lemma2))
THEN ASM_REWRITE_TAC(lemmal)
)i

let SUB_SUBARRAY = prove_thm

('SUB_SUBARRAY ',
#y (£ inum->*) (m n p :num) .

(m <= p) ==>

(SUBARRAY (SUBARRAY f (p,0)) (m,n) = SUBARRAY f (m,n))”,

REPRAT STRIP_TAC
THEN CONV_TAC (ONCE_DEBPTH_CONV FUN_EQ CONV)
THEN REWRITE_TAC ([SUBARRAY_THM;ADD_CLAUSES)
THEN GEN_TAC
THEN ASM_CASRS_TAC “(n’+n) <= m”
THEN IMP_RRS_TAC (SPECL [“n‘+a”;” m:num”;“p:num”] LESS_EQ_TRANS)
THEN ASM_REWRITE_TACI(]
| EN]

let DEF_SIZE = new_definition
('DEP_SIZR’,
“y (£ :pum->*) (n :num) .
DEF_SIZE £ n = MALTER ARBN (n,0) £~
Vi

close_theory():;

File: wordn_def .ml
Description:

Defines a theory of words which contains a definition for
converting between functions from numbers to booleans and
natural numbers and proves various useful theorems about
this definition. This file is based on a theory that was
orginally authored by Graham Birtwhistle of the University
of Calgary in 1988.

Authors: (c¢) Graham Birtwhistle, Phillip Windley, 1988, 1992

Modification History:



28FEB92 -- [PJOW] Original file from words.ml

10MARS2 -- [POW] Added definitiocn of WORDN.
13MAR92 -- [DAF] Added definitions of bv, SETN, RSTN, GNDN,
NOTN, INCN, DECN.

130CT92 -- [DAF] Added definition of ANDN, ORN.

O1DEBC92 -- [DAFP] Added theocrems VAL_WORDN_IDENT_ 3,
WORDN_3_NOT_EQUAL.

set_search path (search_ path() 6 [’ /bome/elvisé/dfura/hol/Library/tools/’;
' /home/elvis6/dfura/hol/ml/ ']}

system ‘/bin/rm wordn_def.th’;;
new_theory ’‘wordn_def’;;

loadf ‘aux_defs’;;

map new_parent [’piluaux def’];;

map load parent [‘array_ _def’;’'ineq’l:;
new_type_abbrev (‘wordn’,”:num->bool”);;

load_library ‘reduce’;;

let bv = new_definition
(‘bv’, -
#1 (bibool) .
bvb = (b) =>1| 0"
Yis

let VAL = new_prim rec_definition
(’VAL’,
“(VAL 0 (f:wordm) = bv (£ 0))
/\
(VAL (8UC n) £ = ({(2 EXP (S8UC n)) * (bv (£ (SUC mn)))) + VAL n £)”
Yi:

let pos_val = new_definition
(‘pos_val’,
») (x:wordn) (y:num) .
pos_val x y = (bvi(x y)) * (2 EXP y)”
Yii

let ONES = new_prim rec_definiticn
(’ONBS’,
“(ONBS O a = (a 0))
/\
(ONBS (SUC n) a = (a(8UC n)) /\ (ONES n a))
)31

let ZEROS = new _prim rec_definition
(’ZEROS’,
~“{ZEROS 0 a = ~(a 0))
TAN
(ZRROS (SUC n) a = ~(a{SUC n}) /\ (ZBROS n a})
“ 1

let WORDN = new_definition
( 'WORDN"’,
#y (n x:1num) .
WORDN o x = \m. {(m <= n) => ((x DIV (2 EXP m)) MOD 2 = 1) | ARB”



Yi1

let SETN = new_definition

(‘SETN’,

“y (x:num) . SETN x = \(n:num). (n <= x) => T | ARB”
Yii

let RSTN = new_definition

(‘RSTN’,

“! (x:mum) . RSTN x = \(n:num). (n <= x) => ¥ | ARB”
Yis

let GNDN = new_definition
(‘GNDN"’,
“1 (xipum) (t:time)

GNDN x t = ({(\(n:num). (n <= x) => P | ARB),
(\(n:oum). (n <= x) => F | ARB))”
Yis
let NOTN = new_definition
('NOTN’,
#) (xipum) (f:wordn) . NOTN x £ = \(n:num) . (n <= x) => ~(f n)
Yis
let ANDN = new_definition
(ANDN’,
#] (x:num) (f g :wordnm)
ANDN x £ ¢ = \(n:num) . (n <= x) => ((f n) /\ (g n)) | ARB”
)i
let ORN = new_definition
(‘ORN’,
“! (x:inum) (f g :wordm) .
ORN x £ g = \(n:mum) . (n <= x) => ({(f n) \/ (g n})) | ARB”

(N ¥

let INCN = new_definition
(*INCN’,

“,' n g .

INCN D £ = (ONES n f) => RSTN n | WORDN n ((VAL n £) + 1)~
Yis

let DECN = new_definition
( ‘DECN’,
“) n £ .
DECN n £f = (ZBROS n £f) => SETN n | WORDN n ((VAL n £) - 1)*
Yis

let VAL_WORDN_IDENT_1 = prove_thm
(’VAL_WORDN_IDENT 1°‘,
“l ntpum ., D <= 3 ==> (VAL 1 (WORDN 1 n) = n)*,
REWRITE_TAC [VAL;WORDN;bv;num_CONV ~1~7;
LESS_RQ_3_CASES]
THEN BETA_TAC
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC(]
THEN REDUCR_TAC
Yz

let SIZE_1 = new_definition
(‘S1ZB_1°,
#“) x swordn . SIZE_1 x = lninum, -n <= 1 ==> (x n = ARB)”~
Yi:

let WORDN_VAL_IDENT_1 = prove_thm
( "WORDN_VAL_IDENT_1’,
¥y x wordn . SIZE_1 x ==> (WORDN 1 (VAL 1 x) = x)”,
REWRITE_TAC [SIZE_l;num CONV “1~;VAL;WORDN;bv]
THEN GEN_TAC
THEN RBEDUCR_TAC
THEN REPEAT STRIP_TAC
THEN CONV_TAC (ONCE_DEPTH_CONV PUN_ERQ_ CONV)

ARB”



THEN BETA_TAC

THEN GEN_TAC

THEN COND_CASES_TAC

THEN RES_TAC

THEN ASM_REWRITE_TAC[]

THEN IMP_RES_TAC LESS_BQ 1 CASES
THEN ASM_REWRITE_TAC[]

THEN BOOL_CASES_TAC “(x 0):bool”
THEN BOOL_CASES_TAC “(x 1):bool”
THEN ASM_REWRITE_TAC[]

THEN REDUCE_TAC

Yis

let SIZE_SUBARRAY_ 1 = prove_thm
(*SIZE_SUBARRAY_1°‘,
#) x 1wordn . SIZE_1 (SUBARRAY x (1,0))”",
REWRITE_TAC [SIZB_1;SUBARRAY_DEF;ADD_CLAUSES]
THEN BETA_TAC
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC([]
Yis

let VAL_WORDN_IDENT_3 = prove_thm
( 'VAL_WORDN_IDBNT_3',
¥y pn tnpum . N <= 15 ==> (VAL 3 (WORDN 3 n) = n)~,
REWRITE_TAC [VAL;WORDN;bv;num_CONV “3~7;pum CONV ~2”;num CONV “17;
LESS_RQ_15_CASES]
THEN BETA_TAC
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TACI[]
THEN REDUCE_TAC
Yis

let lemmal = TAC_PROOP
(([), “t (xy s*) (£ :1*>**) . (x =y) ==> (£ x = £ y¥)"),
REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC[]
Yi:

% |- ilnm. N <= 3 ==>m <= 3 ==> ~(m = n) ==> ~(WORDN m = WORDN n) %

let WORDN_1 NOT_EQUAL = save_thm
( “WORDN_1_NOT_BQUAL’,
GEN_ALL
(DISCH_ALL
({REWRITE_RULE
[xp
(SPEC ~n:num” VAL_WORDN_IDENT_1)
(ASSUMEB “n <= 37)
:
MP
(8PEC “m:num” VAL_WORDN_IDENT_1)
(ASSUME “m <= 37)]
(CONTRAPOS (ISPECL [“WORDN 1 m”; "WORDN 1 n”;”VAL 1#] lemmal))})
Yi1

% |- Inm. D <= 15 ==> m <= 15 ==> ~(m = n) ==> ~(WORDN m = WORDN n} %

let WORDN_3_NOT EQUAL = save_thm
( 'WORDN_3_NOT_EQUAL’,
GEN_ALL
{DISCH_ALL
(REWRITE_RULE
[NP
(SPEC “ninum” VAL_WORDN_IDENT_3)
(ASSUME “n <= 157)
1
NP
(SPEC “m:num” VAL_WORDN_IDENT_3)
(ASSUME “m <= 157)]
(CONTRAPOS (ISPBCL [“WORDN 3 m”;“WORDN 3 n”;”VAL 3] lemmal))}))
Vi



Theorems
................................................................ %
let VAL_WORDN_IDENT = mk_thm
([{1,”! (n x :num) . (x < (2 EXP (SUC n)}) ==> (VAL n (WORDN n x) = x)");;

let WORDN_VAL_IDENT = mk_thm
(L1,
#y (n :pum) (x :wordnm)
(VAL b x < (2 EXP (SUC n))) ==> (WORDN n (VAL n x) = x)}”
Y

% Removed theorems for now 13MARS2. [DAF]

let MAXWORD = prove_thm
{ “MAXWORD ',
« 1 nb. (VAL D b) < (2 EXP (SUC n))~,
INDUCT_TAC
THEN GEN_TAC
THEN PURE_ONCE_REWRITE_TAC [ VAL ]
THENL {
PURE_REWRITE_TAC [ EXP; MULT_CLAUSES; maxbit ]
H
BOOL_CASES_TAC “(b(8SUC n)):bool”
THREN REWRITE_TAC ([ bv; ADD_CLAUSES; MULT_CLAUSES ]
THENL [
PURR_ASM_REWRITE_TAC
[ SPEC ~SUC n” EXP_DOUBLES ; MULT_BY_2 ;
(PURE_ONCE_REWRITE_RULE (ADD_SYM] LESS_MONO_ADD_EQ) 1
}
POP_ASSUM
(\ th. ACCERPT_TAC
(MATCH_MP LESS_TRANS
(CONJ (SPEC “b~ th)
(SPEC ¥SUC n” EXP_MONO)))})
]
]
Y11

let MAXWORD2 = prove_thm
{ ‘MAXWORD2 ',
“} pacin . ((VAL n a) + (bv cin)) <= (2 EXP (SUC n)}”,
REPEAT GEN_TAC
THREN PURE_ONCE_REWRITE_TAC (bv]
THEN COND_CASES_TAC
THEN PURE_REWRITE_TAC [ADD_CLAUSES]
THENL
[ MATCHE_ACCEPT_TAC
(MATCH_NP LESS_OR (SPEC_ALL MAXWORD) )

i
MATCH_ACCEPT_TAC
(MATCH_MP LESS_IMP_LESS_OR_RQ (SPEC_ALL MAXWORD) )
]
Vi

let ALL_ONES = prove_thm
('ALL_ONEBS',
#“ { naein .
((VAL n a) + (bv cin) = 2 EXP (SUC n))
= (ONBS n a) /\ cin”,
INDUCT_TAC THEN REPEAT GEN_TAC
THEN ASM_REWRITB_TAC [ VAL; ONES ]
THENL
{ REWRITB_TAC [ EXP; MULT_CLAUSES; bvil 1
1
BOOL_CASES_TAC ~a(SUC n) 1bool”
THEN REWRITE_TAC ([ bvals: ADD_CLAUSES; MULT_CLAUSES 1
THENL
{ ASM_REWRITE_TAC
[ MULT_BY_2; SPBC ~SUC n” BXP_DOUBLES;



SYM_RULE ADD_ASSOC;
(PURE_ONCE_REWRITE_RULB [ ADD_SYM ] EQ_MONO_ADD_BQ)
]
:
ACCEPT_TAC (MATCH_MP LEQ_2_EXP (SPRC_ALL MAXWORD2))
]
]
Yis

let OVERFLOW = prove_thm
( OVERFLOW’, -
“ {na. (ONES n a) ==> (((VAL n a) + 1) = (2 EXP (SUC n)))",
REPEAT STRIP_TAC
THEN IMP_RES_TAC (snd (BQ_IMP_RULE (SPEC_ALL ALL_ONEBS)))
THEN POP_ASSUM
{ ACCEPT_TAC
© (REWRITE_RULE [ ASSUME “ONES n a”; bvals; SYM_RULE (pnum CONV “17)])
)
)i

let NOTOVERFLOW = prove_thm
{ 'NOTOVERFLOW'’,
“ { na . ~(ONBS n a /\ cin)
==> ((VAL n a) + (bv cin)) < (2 BEXP (SUC n))",
REPRAT GEN_TAC
THEN PURB_REWRITE_TAC [SYM_RULE ALL_ONRS]
THEN 3TRIP_TAC
THEN STRIP_ASSUME_TAC
(PURE_ONCE_REWRITE_RULE [LESS_OR_EQ]
(SPRC_ALL MAXWORD2) )
THEN RES_TAC
Y1

g
“in (wiwordn) . ZEROS n w = ((VAL n w) = 0)%;;

L

REPEAT GEN_TAC

THEN EQ_TAC

THEN SPEC_TAC (“n:num”, *n:num”)

THEN INDUCT_ TAC

THEN REWRITR_TAC [ZERROS;VAL]

THEN STRIP_TAC

THEN REBS_TAC

THEN ASM_REWRITE_TAC {bv;MULT CLAUSES;ADD_CLAUSES])
Yis

%

close_theory();;

B e e e e e —m e —mmmm mm e e ————————————————————————————————————
File: busn_def.ml
Author: (c) D.A. Pura 1992
Date: 14 December 1992

system ’‘rm busn_def.th’;;

nevw_theory ‘busn_def’;;

set_search_path (search_path() @ [‘/home/elvisé/dfura/ftep/piu/hol/lib/’;
‘/home/elvis6/dfura/hol/ml/’;

‘/home/elvisé/dfura/hol/Library/tools/’
1)1
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loadf ‘aux_defs’;;
map new_parent [‘piuaux_def’; ‘array_def’; ‘wordn_def’;’ineq’];:

new_type_abbrev(‘time’,”:num”};;
new_type_abbrev(‘'wordn’, ”":pum->bool”);;

let ARBN = definition ‘array_def’ ‘ARBN';;
let SUBARRAY DEF = definition ‘array_def’ *SUBARRAY DEF’;;

let wire =
define_type ‘wire’
‘wire = HI | LO | X | Z*;;

new_type_abbrev (’busn’,”:num->wire”);;

let boolVAL = new_definition
( ‘boolVAL’,
*! (w :wire) .
boolVAL w = (w = HI) => T |
(w = LO) => F | ARB”
Vi

let WIRE = new_definition
(‘WIRR’,
“1 (b tbool) . WIRE Db = (b = T) => HI | LO”
Vi

let boolVAL_WIRE_IDENT = prove_thm
{ ‘boolVAL_WIRE_IDBNT',
#1 (b 1bool) . boolVAL (WIRE b) = b~,
REWRITE_TAC [boolVAL;WIRE]
THEN GBEN_TAC
THEN BOOL_CASES_TAC “b:bool”
THEN REWRITE_TAC [SYM_RULE (prove_constructors_distinct wire)l
Yi:

let WIRE_boolVAL_IDENT = prove_thm
( "WIRE_boolVAL_IDENT',
*1 (w :wire) . (w = HI) \/ (w = LO) ==> (WIRE (boolVAL w) = w)*,
REWRITB_TAC (WIRE;boolVAL]
THEN INDUCT_THEN (prove_induction_thm wire) ASSUME_TAC
THEN REWRITE_TAC [SYM_RULE (prove_constructors_distinct wire)l
Yia

let wordnVAL = new_definition
( ‘wordaVAL’,
#y (£ :busn) .
wordnVAL £ =
\(x:pum). (f x = HI) => T |
(£ x = 1LO) => F | ARB”
Yis

let BUSN = new_definition
(“BUSN‘,
#)] (f s;wordnm)
BUSN £ =
\(x:pum). (£ x = T) => HI | LO”
Yas

11



let wordnVAL_BUSN_IDENT = prove_thm
{ ‘wordnVAL_BUSN_IDENT‘,
#) (f ijwordn) . wordnVAL (BUSN f) = f~,
REWRITE_TAC [wordnVAL; BUSN]
THEN GEN_TAC
THEN CONV_TAC (ONCE_DEFPTH_CONV PUN_EQ _CONV)
THEN GEN_TAC
THEN BETA_TAC
THEN BOOL_CASES_TAC # (£ :num->bool) n*
THEN ABN_RBWRITB_TAC[SYM_RULB(provo_conjtructors_distinct wire)]

let Offn = new_definition
(‘Offn’,
~0ffn = \(x:pum). Z~
Vi

let wordnVAL_Offn = prove_thm
( ‘wordnVAL_Offn’,
“wordnVAL Offn = ARBN”,
REWRITE_TAC [wordnVAL;Offn;ARBN;
SYK_RULB(provo_con-tructorl_dist1nct wire)]
Y

let OFPP = new_definition
{'OFFP’,
“i (w twire) .
OFFP w = (w = 2)"
Yai

let ONP = new_definition
(’ONP’,
*) (w swire) .
ONP w = ((w = HI) \/ (w = LO) \/ (w = X))”
Vi

let OFFPnP = new_definition
(‘OFPRP’,
#y (£ ibusn) {(m n :num) .
OFFnP £ (m,n) = !(x:pum). (D <= x /\ X <= m) ==> (£ x = 2)"
Yia

let ONnF = new_definition
(‘ONnP’,
#t (£ :busn) (m n :pum) .
ONnP £ (m,n) =
t(x:oum}. (n <= x /\ X <= m) ==> ((£ x = HI) \/ (£ x = LO) \/ (£ x = X})”
Y13

let OFPDP_BUSN = prove_thm
(‘OFPnP_BUSN’,
#] (£ :iwordn) (m n :pum) . D <= m ==> (OFFDP (BUSN £} (m,n) = P)”,
REWRITE_TAC [OFPnP;BUSN)
THEN BETA_TAC
THEN REFPEAT GEN_TAC
THEN REWRITE_TAC [NOT_FORALL_CONV “.(iXx. B <= X /\ X <= m ==>
((f x => HI | LO) = Z))"]
THEN DISCH_TAC
THEN EXISTS_TAC “n:num”
THEN ASM_CASRS_TAC “(f:wordm) n”
THEN ASH_RIIRITR_TAC[LBSS_BQ_RSPL:provo_conscructors_diutinct wire]
Yi:

let ONnP_BUSN = prove_thm
(‘ONnP_BUSN’,
#; (£ ;wordn) (m n :num) . ONnP (BUSN £) (m,n) = Tv,
REWRITE_TAC [ONnP;BUSN]
THEN BETA_TAC
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THEN REPEAT STRIP_TAC

THEN BOOL_CASES_TAC “(f:num->bool) x”
THEN REWRITE_TAC(])

Vi

let OFPFNP_Offn = prove_thm
{*OFPnP_oOffn’,
“y (mn tnum) . n <= m ==> (OPFnP Offn (m,n) = T)~,
REWRITE_TAC [OFFnFP;Offn])
Vi

let ONnP_Offn = prove_thm
(*ONnP_Offn‘,
“ (mn :npum) . 0 <= m ==> (ONnP Offn (m,n) = F)~,
REWRITB_TAC [ONnP;Offn;SYM_RULE(prove_constructors_distinct wire);
NOT_FORALL_CONV “~(!X. ~(n <= X /\ X <= m))*]
THEN REPEAT STRIP_TAC
THEN EXISTS_TAC “n:num”
THEN ASM_REWRITE_TAC [LESS_EQ_ REFL]
Y

close_theory();;

File: templogic_def.ml
Author: (c) D.A. Pura 1992-93

Date: 21 February 1993

set_search_path (search_path(}) @ [‘'/home/elvisé/dfura/ftep/piu/hol/pport/’;
‘/home /elvis6/dfura/ftep/piu/hol/lib/’;
'/home /elvis6é/dfura/hol/Library/tools/;
‘/bome/elvisé/dfura/hol/ml/ "’
IR

set_flag (‘timing’,true);;
system ‘rm templogic_def.th’;;
new_theory ‘templogic_def’;;
loadf ‘aux_defs.ml’;;

map new_parent [‘piuaux_def’;’array_def’; ‘wordn_def’; ‘busn_def’);;
map load_parent {‘assoc’;’ineq’]l;;

new_type_abbrev (‘time’,”:num”);;
load_library ‘reduce’;;
locadf ‘pt_tacs.ml’;;

let M_LESS_0_LRBSS = TAC_PROOP

(e,
“I'mn. (m < n) ==> (0 < n)*},
INDUCT_TAC
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC(]
THEN IMP_RES_TAC LT IMP_LR
THEN IMP_RES_TAC SUC_LE_IMP_LT
THEN RES_TAC

Y
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let STABLE = new_definition
(*STABLR’,
#} (x :time->*) (tl t2 :time) .
STABLE x (tl1,t3) =
(tl <= t2) /\
(1t u stime. (tl <= t /\ t <= t2 /\ tl <= u /\ u <= t2) ==> {(x t =x u))”
Yi:

let STABLE_TRUR = new_definition
{STABLE_TRUR’, =
#1 (x i1time->bocl) (tl t2 :time) .
STABLE_TRUE x (tl1l,tl) =
(t1 <= t2) /\ (tt:time. (tl <=t /\ t <= t2) ==> (x t))”
Yii

let STABLE_PALSE = new_definition
('STABLE_FALSE’,
#] (x itime->bool) (tl t2 :time)
STABLE_FALSE x (tl1,t2) =
(t1l <= t32) /\ (it:time. (tl <= t /\ t <= t2) ==> (-x t)}~
)i

let STABLE_FALSE_THEN_TRUE = new_definition
('STABLE_FALSE_THEN_TRUE’,
#)} (x itime->bool) (tl t2 :time} .
STABLE_FALSE_THEN_TRUR x (tl, t2) =
(tl <= t2) /\ (it:time. (tl <= ¢t /\ t < t2) ==> (~x t)) /\ (x t2)~*
Y13

let STABLE TRUE_THEN_FALSE = new_definition
{'STABLE_TRUE_THEN FALSE’,
] (x :time->bool) (tl t2 :time) .
STABLE_TRUR_THEN_PFALSE x (tl,t2) =
(tl <= t2) /\ (ltitime. (tl <= t /\ t < t2) ==> (x t)) /\ (-x £2)”
Yii

let FALSE_THEN_STABLE_TRUE = new_definitiom
( ‘PALSE_THEN_STABLE_TRUE’,
#y (x itime->bool) (tl t2 :time) .
FALSE_THEN_STABLE_TRUE x (tl,t2) =
(£l <= t2) /\ (~x tl1) /\ (it:time. (t1l < t /\ t <= t2) ==> (x t))”
)i

let TRUE_THEN_STABLE_FALSE = new_definition
(*TRUE_THEN_STABLE_FALSE’,
#1 (x i1time->bool) (tl t2 :time)} .
TRUE_TEEN_STABLE_FALSE x (t1,t2) =
(tl <= t2) /\ (x t1) /\ (lt:time. (tl < £t /\ t <= t2) ==> (-X th)”

let TIME_TRUB = new_definition
(’TIME_TRUR',
#y (x :itime->bool) (t0 t9 t :time)
TIME_TRUE x (t0,t9) t =
(t0 <= t) /\ (t <= £8) /\ (x t)”
Yia

let TIME_FALSE = new_definition
(‘’TIMB_FALSE’,
#) (x :time->bool) (t0 t9 t :time) .
TIMBE_PALSE x (t0,t9) t =
(t0 <= t) /\ (t <= t9) /\ (~x £}~
Y1

let N_TIMES_TRUE = new_prim_rec_definition

(’N_TIMRS_TRUE’,
~(N_TIMBS_TRUE 0 x t0 t9 =
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?t:time. STABLE_FALSE_THEN_TRUR x (tO,t) /\
(t < t9 ==> STABLE_FALSE x (t+l,t9))) /\
(N_TIMES_TRUE (SUC n) x t0 t9 =
?t:time. STABLE_FALSE_THEN TRURE x (tO,t) /\
N_TIMBS_TRUE n x (t+l) t9)}”
bis

let N_TIMES PALSE = new_prim rec_definition
( 'N_TIMES_FALSE’,
#(N_TIMES_PALSE 0 x t0 t9 =
?7t:time. STABLE_TRUER_THEN_FALSE x (t0,t) /\ -
(t < t9 ==> STABLE_TRUEB x (t+1,t9))) /\
(N_TIMEBS_FALSE (SUC n) x t0 t9 =
7t:time. STABLE_TRUE_THEN_FALSE x (t0,t) /\
N_TIMES_FALSE n x (t+l) t9)¥
Yis

let LESS_THAN_N_TIMES_TRUE = new_prim_rec_definition
(/LEBSS_THAN_N_TIMBS_TRUB',
#(LESS_THEAN_N TIMES_TRUE 0 x tO t9 = STABLE_FALSE x (t0,t9)) /\
(LESS_THAN_N_TIMES_TRUE (SUC n) x t0 t9 =
N_TIMBS_TRUR n x tO t9 \/
LESS_THAN_N_TIMES_TRUB n x t0 t9)~
Vi1

let LESS_THAN_N_TIMES_FALSE = new_prim _rec_definition
('LESS_THAN_N_TIMES_FALSE’,
» (LRSS _THAN_N_TIMES_FALSE O x t0 t9 = STABLE_TRUE x (t0,tS)) /\
(LERSS_THAN_N_TIMES_FALSE (SUC n) x t0 t9 =
N_TIMES_FALSE n x t0 t9 \/
LESS_THAN_N_TIMES_PALSE n x t0 t9}”
Yis

let NTH_TIME_TRUE = new_prim rec_definition
('NTH_TIMB_TRUE’,
“(NTH_TIME_TRUE O x t0 t9 = STABLE_FALSE_THEN_TRUE x (t0,t9)} /\
(NTH_TIME_TRUR (SUC n) x t0 t9 =
?7(titime) . NTE_TIME_TRUER n x t0 t /\
STABLE_FALSE_THEN_TRUE x (t+1,t9)}”
Vi1

let NTH_TIME_FALSE = new_prim rec_definition
('NTH_TIMB_PFALSE’,
“(NTH_TIME_FALSE O x t0O t9 = STABLE_TRUE_THEN_FALSE x (t0,t9)) /\
(NTH_TIME_FALSE (8UC n) x t0 t9 =
?(t:time) . NTH TIME FALSE n x t0 t /\
STABLE_TRUE_THEN_FALSE x (t+1,t9))”~

let CHANGES_TRUE = new_definition
{'CHANGES_TRUE'’,
#] (x itime->bool) (t itime)
CHANGES _TRUER x t =
((t = 0) \/ ~x (£-1)) /N x ¢t~
Y11

let CHANGES_FALSE = new_definition
{ ‘"CHANGES_FALSE’,
“! (x ttime->bool) (t :time) .
CHANGES_FALSE x t =
({t = 0) \/ x (t-1)) /\ ~x t~
Vit

let N_TIMES_CHANGES_TRUE = new_definition
('N_TIMBS_CHANGRES_TRUEB',
“} (n snum) (x itime->bool) (t0 t9 :time) .
N_TIMBS_CHANGES _TRUE n x t0 t9 =
N_TIMES_TRUE n (\t. CHANGES_TRUER x t) t0 t9~
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)is

let N_TIMES_CHANGES_FALSE = new_definition
('N_TIMES_CHANGES_FALSE’,
#y (n :num) (x 1time->bool) (t0 t9 :time) .
N_TIMES_CHANGES_FALSE n x tO0 t9 =
N_TIMBS_TRUE n (\t. CHANGES_FALSE x t) t0 t9”
Vi1

let LESS_THAN_N_TIMES_CHANGRS_TRUE = new_definition
(LESS_THAN_N_TIMBS_CHANGES_TRUE’, =
#y (n :num) (x :time->bool) (t0 t9 :time) .
LBSS_THAN_N_TIMES_CHANGES_TRUE n x t0 t9 =
LBSS_THAN_N_TIMES_TRUE n (\t. CHANGES_TRUB x t)} t0 t9~”
Vi

let LESS_THAN_N_TIMES_CHANGES_FALSE = new_definition
(‘LESS_THAN_N_TIMES_CBANGEBS_FALSE’,
#] (n :num) (x :time->bool) (t0 t9 :time) .
LESS_THAN_N_TIMEBS_CHANGES_FALSE n X t0 t9 =
LESS_THAN_N_TIMES_TRUE n (\t. CHANGES_FALSE x t) t0 t9~
Yai

let NTH_TIME_CHANGES_TRUE = new _prim_rec_definition
( *NTH_TIME_CHANGES_TRUR’,
# (NTH_TIME_CHANGES_TRUE 0 x t0 t9 = STABLE_FALSE_THEN_TRUE X (e0,t9})) /\
(NTH_TIME_CHANGES_TRUE (SUC n) x t0 t9 =

7t u :time.
NTH_TIME_CEANGES_TRUE n x tO t /\
STABLE_TRUE_THEN_FALSE x (t,u) /\
STABLE_FALSE_THEN_TRUE x (u,t9))~”

Yii

let NTH_TIME_CHANGRS_FALSE = new _prim rec_definition
( *NTH_TIME_CHANGES_FALSE’,
« (NTH_TIME_CHANGES_FALSE 0 x t0 t9 = STABLE_TRUE_THEN_FALSE x (e0,t9)) /\
(NTE_TIME_CHANGES_FALSE (SUC n) x t0 t9 =

7t u :time.
NTH_TIME_CHANGES_FALSE n x t0 t /\
STABLE_FALSE_THEN_TRUE x (t,u) /\
STABLE_TRURB_THEN_PALSE x (u, t9 )~

let STABLE_HI = new_definition
('STABLE_HI',
#1 (x itime->wire) (tl t2 :time) .
STABLE_HI x (tl,t2) =
(tl <= t2) /\ (it:time. (tl <= t /\ t <= t2) ==> (x t = HI))”
Vi

let STABLE_LO = new_definition
('STABLB_LO’,
#y (x i1time->wire) (tl t2 itime) .
STABLE_LO x (tl,t3) =
(tl <= t2) /\ (ltitime. (tl <=t /\ t <= t2) ==> (x t = LO))"
Yia

let STABLE_LO_THEN_HI = new_definition
(/STABLE_LO_THEN_HI’,
“] (x :time->wire) (tl1l t2 :time) .
STABLE_LO_THEN_HI x (tl1,t2) =

(tl <= t2) /\
(tt:time. (t1l <= t /\ t < t2) ==> (x t = LO)) /\
(x t2 = HI)”

Yis

let STABLE_HI_THEN_LO = new_definition
('STABLER_HI_THEN_LO',
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#“} (x :time->wire) (t1 t2 :time) .
STABLE_HI_THEN 1O x (t1,t2) =
(tl <= t2) /\
{tt:time. (tl <=t /\ €t < t2) ==> (x t = HI)) /\
(x t2 = LO} "
¥

let NTH_TIME_HI = new_prim rec_definition
(‘NTH_TIME_HI',
“(NTH_TIME_HBI 0 x t0 t9 = STABLE_LO_THEN_HI x (tO0,t9)) /\
(NTH_TIMB_HI (SUC n) x t0 t9 =
7(t:time) . NTH_TIME_HI n x t0 t /\
STABLE_LO_THEN_HI x (t+1,t9))”
Yi:

let NTH _TIME_ LO = new_prim rec_definition
(‘NTH_TIME_LO’,
#“(NTH_TIME_LO 0 x t0 t9 = STABLE_HI_THEN LO x (t0,t9)) /\
(NTH_TIMBR_LO (SUC n) x t0 t9 =
7(t:time) . NTH_TIMB_LO n x t0 t /\
STABLE_HI_THEN_LO x (t+l,t9))~

Definitions involving “STABLE” (boolean- or wire-valued) signals for both
clock phases of each cycle.

let STABLE_AB = new_definition
(*STABLE_AB',
#1 (x rtime->*#*) (tl t2 :time) .
STABLE_AB x (ti,tl) =
(tl <= t2) /\
(1t u :time.
(tl <=t /\ t <= t2 /\ t1l <= u /\ u <= t2) ==> (ASel(x t) = BSel(x u)))”

Yis

let STABLE_AB_TRUE = new_definition
(’STABLE_AB_TRUR',
“! (x itime->bool#bool) (tl t2 :time)
STABLE_AB_TRUB x (tl,t2) =

(t1l <= t2) /\
(it:time.
{(tl <= t /\ t <= t2) ==> (ASel(x t) /\ BSel(x t)))”

Vis

let STABLE_AB_FALSE = new_definition
(“STABLE_AB_PALSE'’,
“1 (x :time->boolé#bool) (tl t2 :time)
STABLE_AP_FALSE x (tl,ti) =
(tl <= t2) /\
(lt:time.
(tl <= ¢t /\ t <= t2) ==> (~ASel(x t) /\ ~BSel(x t))})”

Yaz

let STABLE_AB_OFF = new_definition
('STABLE_AB_OFP’,
~1 (x :time->wire#wire) (tl t2 :time)
STABLE_AB_OFF x (tl1l,t2) =
(tl <= t2) /\
(ttitime.
(tl <= ¢t /\ t <= t2) ==> ((ASel{(x t) = Z}) /\ (BSel(x t) = 2Z)))~
Yis

let STABLE_AB_OFFn = new_definition
( 'STABLE_AB_OFPFn’,
“1 (x itime->busn¥busn) (tl t2 :time)
STABLE_AB_OFFn x (tl,t2) =
(tl <= t2) /\
(ltitime.
(tl <= t /\ t <= t2) ==> ((ASel(x t) = Offmn) /\ (BSel(x t) = Offm)))”
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let TRUE_EVENT_TIMES_EQUAL = prove_thm
(' TRUE_EVENT_TIMERS_EQUAL’,
#) (n :pum) (t0 t1 t2 :time) (x :stime->bool) .
NTH_TIME_TRUE n X t0 tl ==>
NTH_TIME_TRUR n x t0 t2 ==>
{(tl = t2)”~, -
INDUCT_TAC
THEN REWRITE_TAC [NTH_TIME_TRUE; STABLE_PALSE_THEN_TRUE])
THEN REPEAT STRIP_TAC
THEN ASM_CASES_TAC “(tl:itime) = t2”
THEN ASM_REWRITE_TAC{]
THEN IMP_RES_TAC NOT_EQ
THENL [
SPEC_ASSUM_TAC (~!t. t0 <= t /\ t < t2 ==> ~x t7,"tl:time”)
THEN RES_TAC

SPEC_ASSUM_TAC (#!t. t0 <= t /\ t < tl ==> ~x t”,”t2:time”)
THEN RBS_TAC

RES_TAC

THEN UNDISCH _TAC “(t’ + 1) <= tl =a> -x t1”

THEN FILTBR_ASM_REWRITE_TAC (\tm. tm = “(t’:time) = t~) (1
THEN ASM_REWRITE_TACI[]

RES_TAC
THEN UNDISCH_TAC “(t + 1) <= t2 ==> ~-X t2r
THEN FPILTERR_ASM REWRITE_TAC (\tm. tm = “(t:time) = t'”) []
THEN ASM_REWRITE_TAC[]
]
Y13

let PALSE_EVENT_TIMES_BQUAL = prove_thm
('FPALSE_EVENT_TIMES_EQUAL’,
#y (n :pum) (t0 t1l t2 :time) (x :time->bool)
NTH_TIME_FALSE n x t0 tl ==>
NTE_TIME_FALSE n x t0 t2 ==>
(tl = t2)~,
INDUCT_TAC
THEN REWRITE_TAC [NTH_TIME_FALSE; STABLE_TRUE_THEN_FALSE]
THEN REPEAT STRIP_TAC
THEN ASM_CASES_TAC “(tl:time) = t2”
THEN ASM_REWRITR_TACI[]
THEN IMP_RES_TAC NOT_EQ
THENL [
SPEC_ASSUM_TAC (¥it. t0 <=t /\ t < t2 ==> x t”,"tl:time”)
THEN RES_TAC
THEN RES_TAC

SPEC_ASSUM_TAC (¥!t. t0 <= t /\ t < tl ==> X t”,”t2:time”)
THEN RES_TAC
THEN RES_TAC

RES_TAC

THEN UNDISCH_TAC “(t‘ + 1) <= tl ==> x t1”

THEN FILTER_ASM_REWRITE_TAC (\tm. tm = ~(t‘:time) = t~} []
THEN ASM_REWRITE_TAC[]

REBS_TAC
THEN UNDISCH_TAC ~(t + 1) <= t2 ==> x t27
THEN PILTER_ASM_REWRITE_TAC (\tm. tm = “(t:time) = t’'~) []
THEN ASM_REWRITE_TACI[])
]
Yia

let STABLE_TRUE_THEN_FALSE_UNIQUE = prove_thm

(*STABLE_TRUE_THEN_FALSB_UNIQUE',
“) (€0 t1l t2 :time) (x :time->bool)
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STABLE_TRUE_THEN_FALSE x (t0,tl) ==>
STABLE_TRUE_THEN_FALSE x (t0,t2) ==>
(t1 = t2)~,
REWRITE_TAC [STABLE_TRUE_THEN_FALSE]
THEN REPEAT STRIP_TAC
THEN ASM_CASES_TAC “(tl:time) = t2~
THEN ASM_REWRITE_TAC[]
THEN IMP_RES_TAC NOT_EQ
THENL [
SPEC_ASSUM_TAC (“!t. t0 <=t /\ t < t2 ==> x t"”,“tl:time”)
THEN RES_TAC h
THEN RES_TAC

SPREC_ASSUM_TAC (*!t. t0 <= t /\ t < tl ==> x t”,”t2:time”)
THEN RES_TAC
THEN RES_TAC
]
Yis

let TRUE_EVENT_TIMES_MONO = prove_thm
{/ TRUER_RVENT_TIMES_MONO’,
#y (n toum) (£0 tl t2 :time) (x :time->bool)
NTH_TIME_TRUE n x t0 tl ==>
NTH_TIME_TRUR (SUC n) x t0 t2 ==>
(tl < t2)",
REWRITE_TAC [NTH_TIME_TRUE;STABLE_FALSE_THEN_TRUR]
THEN REPEAT STRIP_TAC
THEN IMP_RES_TAC TRUER_EVENT_TIMRS_EQUAL
THEN IMP_RES_TAC (REWRITE_RULER [ADD1] OR_LESS)
THEN FPILTRR_ASM_REWRITE_TAC (\tm. tm = “tl:time = t~) []
THEN PILTER_ASM_REWRITE_TAC (\tm. tm = ~“t < t2~) []
Yii

let SINGLE_TRUER_INTERVAL_EVENT_TIMES_EQUAL = prove_thm
( 'SINGLE_TRUER_INTERVAL_BVENT_TIMES_EQUAL’,
“y (0 t9 t u :time) (x :time->bool) .
N_TIMES_TRUE O x t0 t9 ==>
TIME_TRUR x (t0,t9) t ==>
TIME_TRUR x (t0,t9) u ==>
(t =u)”~,
REWRITE_TAC [TIME_TRUE;N_TIMES_TRUR; STABLE_FALSE; STABLE_FALSE_THEN_TRUE]
THEN REPEAT STRIP_TAC
THEN ASM_CASES_TAC “t’ < t9”
THENL [
% subgoal 1: [ *t’' < t9" ] %
IMP_RES_TAC (REWRITE_RULB [ADD1] LESS_OR)
THEN RES_TAC
THEN NRULR_ASSUM_TAC
(*(t’ + 1) <= u ==> ~x u”, ((REWRITE_RULER []) o CONTRAPOS))
THEN NRULE_ASSUM_TAC
(“(t’ + 1) <= t ==> ~x t”, ((REBWRITE_RULE [}) o CONTRAPOS))
THEN NRULRB_ASSUM_TAC
(“u < t* ==> ~x u”, ((REWRITE_RULE []))} o CONTRAPOS))
THEN NRULR_ASSUM_TAC
(*t < t’ =z=> ~x t”, ((RBWRITE_RULE []) o CONTRAPOS))
THEN RES_TAC
THEN IMP_RES_TAC NOT_LBSS_EBQ_LESS
THEN IMP_RES_TAC NOT_LESS
THEN IMP_RES_TAC SUE_LESS_OR
THEN ASSUME_TAC (REWRITE_RULE [] (REDUCE_CONV “1<=17))
THEN IMP_RES_TAC (SPRCL [“t’:time~”;~1%;717] ASSOC_ADD_SUB1)
THEN ASM_REWRITE_ASSUM_TAC (“t <= ((t’ + 1) - 1)~,
[SUB_EQUAL_0;ADD_CLAUSES])
THEN ASM_REWRITE_ASSUM TAC (*u <= ((t’ + 1) - 1)”~,
(SUB_RQUAL_0;ADD_CLAUSES])
THEN IMP_RES_TAC LESS_EQUAL_ANTISYM
THEN FILTER_ASM_REWRITR_TAC (\tm. tm = “u:time = t’~) (]
THEN PILTER_ASM_REWRITE_TAC (\tm. tm = “t:time = t’”) []

% subgoal 2: [ -’ < t9" ] %

IMP_RES_TAC NOT_LRESS
THEN RES_TAC
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THEN IMP_RES_TAC LEBSS_EQ TRANS
THEN REWRITR_ASSUM_TAC (“u <= t‘”, {LESS_OR_EQ))
THEN REWRITEB_ASSUM_TAC (¥t <= t‘”, [LESS_OR_EQ]))
THEN POP_ASSUM_LIST (MAP_EVERY (\thm. STRIP_ASSUME_TAC thm))
THEN RES_TAC
THEN ASM_REWRITE_TAC(]
1
Yz

let LATER TRUE_EVENT_FOLLOWS_INTRERVAL = prove_thm
( ‘LATER_TRUE_EVENT_POLLOWS_INTERVAL’, =
#y (£0 t9 t’ t'suc itime) (x :time->bool)
N_TIMBS _TRUE 0 x t0 t9 ==>
t0 <= t’' ==>
x t/ =m=>
t’ < t’suc ==>
X t’'suc =m>
£9 < t’suc”,
REWRITE_TAC [STABLE_FALSEK; STABLE_PALSE_THEN_TRUE]
THEN REPEAT STRIP_TAC
THEN ASM_CASES_TAC “t’' <= t8~
THENL [
% subgoal 1: [ “t’ <= t9” ] %
ASM_CASES_TAC “t9 < t’'suc”
THEN ASM_REWRITE_TAC[]
THEN REWRITE_ASSUM_TAC (“~t9 < t’suc”, [NOT_LESS])
THEN IMP_RRES TAC LESS_EQ LESS_ TRANS
THEN IMP_RES_TAC LT_IMP_LE
THEN IMP_RES_TAC
(SPECL [*tO:time”;”t9:time”;"t’':time”;”t 'suc: time~]
(REWRITE_RULE ([TIME_TRUE]
SINGLE_TRUE_INTERVAL_RVENT_TIMBS_EQUAL))
THEN IMP_RES_TAC LESS_NOT_EQ

% subgoal 2: [ “~t’ <= t9" ] %
REWRITE_ASSUM_TAC (“~t’' <= t8~, [NOT _LESS_RQ_LESS])
THEN IMP_RES_TAC LESS_TRANS
THEN ASM_REWRITE_TAC[])
]
Yis

let SUB_STABLE_FALSE_THEN_TRUE = prove_thm

('SUB_STABLE_FALSE_THEN_TRUE’,

#1 (tl t3 t9 :time) (x stime->bool) .

STABLE_FALSE_THEN_TRUE x (tl,t9) ==>

(tl <= t2) ==>
(t2 <= t9) ==>
STABLE_PALSE_THEN_TRUB x (t2,t9)”,

REWRITE_TAC [STABLE_FALSE_THEN_TRUB]
THEN REPEAT STRIP_TAC

THEN ASM_REWRITE_TAC(]

THEN IMP_RES_TAC LESS_EQ TRANS

THEN SPEC_ASSUM_TAC (~#lt. tl <=t /\ t < t9 ==> -x t”,"titime”)
THEN RES_TAC
Vi

let SUB_INTERVALS_STABLE_TRUE = prove_thm
( *SUB_INTERVALS_STABLE_TRUR’,
“t (t0 t9 tl :time) (x :time->bool)
STABLE_TRUB x (t0,t9) =a>
(t0 <= tl) ==>
{(tl <= t9) ==>
(STABLE_TRUR x (tO,tl) /\ STABLE_TRUE x (tl1l,t9))”,

REWRITE_TAC [STABLE_TRURB]
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC(]
THEN IMP_RRS_TAC LESS_RBQ_ TRANS
THEN RES_TAC
Yis

let SUB_INTERVALS_STABLE_PFALSE = prove_thm
(’8UB_INTERVALS_STABLE_FALSE',
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“1 (£0 t9 tl :time) (x :time->bool)
STABLE_FALSE x (t0,t9) ==>
(t0 <= tl1) ==>
(tl <= t9) ==>
(STABLE_FALSE x (tO,tl) /\ STABLE_FALSE x (t1,t9))",

REWRITE_TAC [STABLE_FALSE]
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC([)
THEN IMP_RES_TAC LESS_EQ _ TRANS
THEN RES_TAC
Yis

let STABLE_PALSE_THEN = prove_thm
{*STABLE_FALSE_THEN’,
“y (x itime->bool) (t0 tl :time)
STABLE_PALSE_THEN_TRUE x (tO,tl) ==>
t0 < tl ==>
STABLE_FALSE x (t0,tl-1)~,
REWRITE_TAC [STABLE_FALSE_THEN_TRUE; STABLE_FALSE]
THEN REPEAT STRIP_TAC
THEN IMP_RBS_TAC (REWRITE_RULE [PRE_SUB1l] LT _IMP_LE_PRE)
THEN ASM_REWRITRB_TACI[]
THEN IMP_RES_TAC M_LESS_O0_LESS
THEN IMP_RES_TAC (REWRITE_RULE ([ADD1] LT_IMP_SUC_LR)
THEN POP_ASSUM_LIST (MAP_RVERY (\thm. ASSUME_TAC (REDUCE_RULE thm)))
THEN IMP_RES_TAC (REWRITE_RULE [PRE_SUBl1] LE_PRE_IMP_LT)
THEN RES_TAC
Y1

let SUP_INTERVAL_STABLE_TRUE = mk_thm
(01,
“1 (t0 t9 tl t2 :time) (x stime->bool)
STABLE_TRUE x (t0,tl) ==>
STABLE_TRUE x (t2,t9) ==>
(t2 <= tlel) ==>
(t0 <= t9) ==>
STABLE_TRUR x (t0,t9)”
Yy

let SUP_INTERVAL_STABLE_FALSE = mk_thm
(L1,
“y (€0 t9 tl t2 :time) (x :time->bcol)
STABLE_FALSE x (t0,tl) ==>
STABLE_FALSE x (t2,t9) ==>
(t2 <= tl+l) ==>
(t0 <= t9) ==>
STABLE_FALSE x (t0,t9)~
Yis

let SUP_INTERVAL_STABLE_TRUE_THEN_FALSE = prove_thm
{ *SUP_INTBRVAL_STABLE_TRUE_THEN_FPALSE’,
“y (t0 t9 tl t2 :time) (x :time->bool)
STABLE_TRUE x (t0,tl) ==>
STABLE_TRUB_THEN_PALSE x (t2,t9) ==>
(t2 <= tl+l) ==>
(tO <= t9) ==m>
STABLE_TRUE_THEEN_FALSE x (t0,t9)”,
REWRITE_TAC (STABLE_TRUE;STABLE_TRUE_THEN_FALSE]
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC|(]
THEN ASSUME_TAC
(REWRITE_RULE
[STABLE_TRUE]
(SPECL [“tO:time”;”"tl:time”;”t2:time”] SUB_INTERVALS_STABLE_TRUE))
THEN ASM_CASES_TAC “t2 <= t~
THEN RES_TAC
THEN REWRITE_ASSUM_TAC (“~t2 <= t”, [NOT_LESS_EQ LESS])
THEN IMP_RES_TAC (SPRCL ([(~“t2:time”;”"tl+1”;71”) LESS_BQ_MONO_SUB)
THEN ASSUMB_TAC (SPEC ~1~ LESS_BQ REFL)
THEN IMP_RES_TAC (SPECL [“tl:time”;~1~;~1”] ASSOC_ADD_SUB1)
THEN ASM_REWRITE_ASSUM_ TAC
(#*(t2 - 1) <= ((t1l + 1) - 1)~, [SUB_BQUAL_0;ADD_CLAUSES])
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THEN IMFP_RES_TAC SUB_LESS_OR
THEN IMP_RES_TAC LESS_RQ TRANS
THEN RES_TAC

Yis

let SUP_INTERVAL_STABLE_FALSE_THEN_TRUE = prove_thm
(*SUP_INTERVAL_STABLE_FALSE_THEN_TRUE’,
#; (£0 t9 t1 t2 :time) (x :time->bool)
STABLE_PFALSE x (tO,tl) ==>
STABLE_FALSE_THEN_TRUE x (t2,t9) ==>
(t2 <= tl+l) =m=> -
(t 0 <= t9 ) =xd>
STABLE_YALSE_THEN_TRUE x (t0,t9)",
REWRITE_TAC [STABLE_PALSE; STABLE_FALSE_THEN_TRUE 1
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TACI[]
THEN ASSUME_TAC
(REWRITE_RULE
[STABLE_FALSE]

(SPECL [“tO:time~;”tl:time~;%t2:time”] SUB_INTERVALS_STABLE_FALSE) )

THEN ASM _CASBS_TAC “t2 <= t~
THEN RES_TAC
THEN REWRITE_ASSUM_TAC (~~t2 <= t”, (NOT_LESS_EQ_LESS])
THEN IMP_RES_TAC (SPRCL [“t2:time”;"tl+l”; #1~] LERSS_EQ _MONO_SUB)
THEN ASSUME_TAC (SPEC ~“1” LERSS_BQ REFL)
THEN IMP_RES_TAC (SPECL [“tl:time”;”17;71”]} ASSOC_ADD_SUB1)
THEN ASM_REWRITE_ASSUM_TAC
(“(t2 - 1) <= ((tl + 1) - 1)~, [SUB_EQUAL_O0;ADD_CLAUSES])
THEN IMP_RES_TAC SUB_LBSS OR
THEN IMP_RES_TAC LESS_RQ_TRANS
THEN RES_TAC
Vi

close_theory();:

g mmmmmmmmmmm o= mmmmmmmmmme——m—=—— = emmmmmmemmmmeeee oo seeem-e-—-s——e-o-o
File: gates_defl.ml

Author: (c) D.A. Pura 1992-93

Date: 4 March 1993

This file contains the ml scurce for the combinational logic gates used in the
gate-level description of the FTEP PIU, an ASIC developed by the Embedded
Processing Laboratory, Boeing High Technology Center.

set_search_path (search_path() @ [’ /home/elvis6/dfura/ftep/piu/hol/lib/’;
‘ /home/elvisé/dfura/hol/Library/tools/’
1yis

set_flag (’'timing’, true);;
system ‘rm gates_defl.th’;;
new_theory ‘gates_defl’;;
map new_parent {’‘piuaux_def’;‘wordn def’; 'busn_def’; ‘ineq’])::
let NOT_GATE = new_definition
{'NOT_GATE’,

#1 a z :time->booclé#bool.

NOT_GATE a T =

te:time . z t = ((~ASel(a t)), (~BSel{a t}})”
Vit

let AND2_GATE = new_definition

('AND2_GATE’,
“1 a bz i1time->boolébool.
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AND2_GATE a b z =
'titime . 2 t = ((ASel(a t) /\ ASel(b t)),
(BSel(a t) /\ BSel(b t)))”

Yii

let AND3_GATE = new_definition

( AND3_GATE’,

#{ a b c z itime->boolibool.
AND3_GATR abc z =
tt:time . z t = ((ASel(a t) /\ ASel(b t} /\ ASel(c t)),
(BSel(a t) /\ BSel(b t) /\ BSel{c t)))”

Vi

let OR2_GATB = new_definition

(/OR2_GATE',

“1 a b z i1time->boolébool.
OR2_GATE a b z =
tt:time . 2 t = ((ASel(a t) \/ ASel(b t)),
(BSel(a t) \/ BSel(b t)))”

Yis

let OR3_GATE = new_definition

('OR3_GATE’,

“) abc z :time->bool#beol.
OR3_GATE a b c z =
tt:time . z t = ((ASel(a t) \/ ASel(b t} \/ ASel(c t)),
(BSel(a t) \/ BSel(b t) \/ BSel{c t)))”

)i

let NAND2_GATE = new_definition
( “NAND2_GATE’,
“! a b z :time->boolébool.
NAND2 _GATE a b z =
tt:time . z t = ((~(ASel(a t) /\ ASel(b t))),
(~(BSel(a t) /\ BSel(b t))))~
Yii

let NAND3_GATE = new_definition

{ "NAND3_GATR’,

“y ab e z itime->boclébool.
NAND3 _GATE a b c 2z =
ttitime . 2t = ((~{ASel(a t) /\ ASel(b t) /\ ASel(c t))),
(~(BSel{a t) /\ BSel(b t) /\ BSel(c t))})”

Yii

let BUP_GATE = new_definition
(’BUP_GATR’,
“1 a2 :time->*#*.
BUF_GATE a z =
it:time . Z t = (ASel(a t), BSel(a t))~
Vit

let TRIBUF_GATE = new_definition
(TRIBUF_GATR’,
“)] (z itime->wire#wire) (a e :time->bool#bool)
TRIBUF_GATRE a ¢ z =
! titime . Z t = ((ASel(e t) => WIRE (ASel(a t)) | 2},
(BSel(e t) => WIRE (BSel(a t)) [ Z))”~
Y

let TRIBUFD_GATE = new_definition
{'TRIBUFn_GATE’,
#1 (a itime->wordn#wordn) (z :time->busn#busn) (e :time->bool#bool)
TRIBUFn _GATE a ¢ 2 =
! ti:time . 2 t = ((ASel{(e t) => BUSN (ASel(a t})} | Offn),
(BSel(e t) => BUSN (BSel(a t)) | Offn))~
Vi

let TRINBUF_GATE = new_definition

(’ TRINBUF_GATE ',

#) (z itime->wiref#wire) (a e :time->bool#bool)
TRINBUF_GATR a ® 2 =
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!t titime . z t = (((~ASel(e t)) => WIRE (ASel(a t)} | 2Z2),
({~BSel(e t)) => WIRR (BSel{(a t)) | 2))*
Yis

let TRINBUFn_GATE = new_definition
{ “TRINBUPn_GATE’,
#1 (a :time->wordn#wordn) (z :time->busnibusn) (e :time->bool#bool)
TRINBUPD_GATE a e 2z =
| titime . Z t = ({((~-ASel(e t)) => BUSN (ASel(a t)) | Offn),
((~BSel(e t)) => BUSN (BSel(a t)) | Offn))”
Vi -

close_theory():;

File:latches_def.ml
Author: (¢c) D.A. Pura 1992
Date:31 August 1992

This file contains the ml source for the latches used in the gate-level
specification of the PTRP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center.

set_search_path (search path() @ [‘/home/elvis6/dfura/ftep/pilu/hol/1ib/ 1) ;:
set_flag ('timing’, true);;

system ‘rm latches_def.th’;;

new_theory ‘latches_def’;;

map new_parent [’‘pivaux _def‘};;
One-bit A-clocked D-latch, no set, no reset, no snable.

let DLatA_GATE = new_definition

(‘DLatA_GATE’,

“1 (d q :1time->boclébool) (s :time->bool).
DLatA_GATE d s @ =

! titime .

(s (t+l) = ASel(d t)) /\

(gt = (8 (t+l), s (t+1)))”

Yi:

One-bit B-clocked D-latch, no set, no reset, no enable.

let DLatB_GATE = new_definition

{“‘DLatB_GATR’,

#] (d @ i1time->boolébool) (s :time->bool).
DLatB_ GATE d 8 @ =

t titime .

(s (t+1) = BSel(d t)) /\

(gt =(st, s (t+1)))"

Yi:

let DSLatA_GATE = new_definition
(‘DSLatA_GATER’,
“1 (d set ¢ ttime->bool#bool) (s :time->bool)
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DSLatA_GATR d set s q =
! t:time .
(s (t+l) = (ASel(set t}) => T | ASel{(d t)) /\
(gt = (s (t+l), s (t+1)))”
Yii

One-bit B-clocked D-latch, with set, no reset, no enable.

let DSLatB_GATE = new_definition -
{’DSLatB_GATR’,
#y (d set @ :time->bool#bool) (s :time->bool) .
DSLatB_GATE d set s ¢ =
! titime .
(s (t+l) = (BSel(set t)) => T | BSel(d t)) /\
(gt =(st, s (tel)))”
Y

One-bit A-clocked D-latch, nc set, with reset, no enable.

let DRLatA_GATE = new_definition

(‘DRLatA_GATEB’,

#y (A ret ¢ :time->boolé#bool) (s :time->bool)
DRLatA_GATE d rst s @ =

! t:time

(8 (t+l) = (ASel(rst t)) => F | ASel(d t}) /\

(qt = (8 (t+l), 8 (t+l1)))”

Vi

One-bit B-clocked D-latch, no set, with reset, no enable.

let DRLatB _GATE = new_definition

{ ‘DRLatB_GATE’,

“1 (d rst ¢ :time->boolibool) (s :time->bool)
DRLatB_GATE d rst 8 q =

! t:time .

(s (t+l) = (BSel(rst t)) => P | BSel(d t)) /\

(gt =(st, s (E+l)))”

Yii

One-bit A-clocked D-latch, with set, with reset, nc snable.

let DSRLatA_GATE = new_definition
(‘DSRLatA_GATR’,
#] (d set rst q :time->bool#bool) (s :time->bool)
DSRLatA_GATE d set rst s ¢ =
! t:time .
(s (t+l) = ((ASel(set t) /\ ~ASel(rst t)) => T |
{(~ASel(set t)) /\ ASel(rst t}) => P |
((~ASel(set t)) /\ ~ASel(rst t)) => ASel(d t) |
ARB}) /\
(gt = (s (t+l), 8 (t+l)))”
Yis

One-bit B-clocked D-latch, with set, with reset, no enable.

let DSRLatB_GATE = new_definition
(‘DSRLatB_GATE’,
“1 (d set rst q :time->bool#bool) (s :time->bool) .
DSRLatB_GATE d set rst & q =
! titime
(s (t+l) = ((BSel(set t) /\ ~BSel(rst t)) => T |
((~PSel(set t)) /\ BSel(rst t)) => F |
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((~BSel(set t)) /\ ~BSel(rst t)) => BSel(d t} |
ARB)) /\

(gt = (s t, s (t+1)))}”

Vi

One-bit A-clocked D-latch, no set, no reset, with enable.

let DELatA_GATE = new_definition

{ ‘DELatA_GATE’,

#1 (4 en q@ i1time->bool#bool) (s :time->bool) .
DELatA_GATE d en 8 q =

! t:time .

(s (t+1l) = (ASel(en t)) => ASel(d t} | s t) /\

(gt = (8 (t+4d), 8 (t+1)))”

Vi

One-bit B-clocked D-latch, no set, no reset, with enable.

let DELatB_GATE = new_definition

(’DELatB_GATE’,

#1 (d en g :time->booclébool) (s :time->bool) .
DELatB_GATE @ en 8 @ =

! titime .

(s {(t+1) = (BSel{(en t)) => BSel(d t) | s t) /\

(gt = (s t, s (tel)))”

Yi:

One-bit A-clocked D-latch, no set, with reset, with enable.

let DRELatA_GATE = new_definition
( ‘DRELatA_GATE’,
#1 (d rst en q :time->bool#bool) (s :time->bool)
DRELatA_GATE d rst en 8 Q@ =
t titime .
(s (t+1) = (ASel(en t)) => ((ASel(rst t)) => F | ASel(d t)) | s t} /\
(gt = (s (tel), & (t+1)))”
Yiz

One-bit B-clocked D-latch, no set, with resst, with enable.

let DRELatB_GATE = new_definition
(‘DRELatB_GATR’,
#) (A4 rst en q :time->bool#bool) (s :time->bool)
DRELatB_GATE d rst en s q =
! t:time .
(s (t+l) = (BSel(en t)) => ((BSel(rst t)) => F | BSel(d t)) | s t) /\
(gt = (s t, s (t+41}))”
)i

One-bit A-clocked D-latch, with set, no reset, with enable.

let DSBLatA_GATE = new_definition
( 'DSRLatA_GATB',
#“1 (@ set en q :time->boolibool) (s :time->bool)
DSELatA_GATE Q set en 3 q =
! titime .
(s (t+1l) = (ASel(en t)) => ((ASel(set t)) => T | ASel(d t}) | s t) /\
(gt = (s (t+l), 8 (t+l}))”
Yi:

One-bit B-clocked D-latch, with set, no reset, with enabls.
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let DSELatB_GATE = new_definition
( ‘DSBLatB_GATE’,
“}! (d set en q :time->bool#bool) (s :time->bool) .
DSELatB_GATE d set en s q =
! titime .
(s (t+l) = (BSel(en t)) => ((BSel(set t)) => T | BSel(d t)) | s t) /\
(gt = (s t, s (t+l)))”
Y

One-bit A-clocked D-latch, with set, with reset, with enable.

let DSRELatA_GATE = new_definition
(‘DSRELatA_GATE’,
#) (4@ set rst en q :time->bool#bool) (s :time->bool) .
DSRERLatA_GATE d set rst en s @ =
! t:time .
(8 {(t+l) = (ASel(en t))
=> ((ASel(set t) /\ ~ASel(rst t)) => T |
((~ASel(set t)) /\ ASel(rst t)) => F |
({~ASel(set t)) /\ ~-ASel(rst t)) => ASel(d t) |
ARB)
| 8 t) /\
(@t = (8 (t+l), 8 (t+l)))”
Yii

One-bit B-clocked D-latch, with set, with reset, with enable.

let DSRELatB_GATE = new_definition
(“DSRELatB_GATE’,
“f{ {4 set rst en ¢ :time->bool#bool) (s :time->bool)
DERRLatB_GATE 4 set rst en s ¢ =
! t:time .
(s (t+l) = (BSel(en t))
=> ((BSel(set t) /\ ~BSel(rst t)) => T |
((~BSel(set t)) /\ BSel(rst t)) => P |
((~BSel(set t)) /\ ~-BSel(rst t}) => BSel(d t) |
ARB)
| 8 t) /N
(@t = (8 ¢t, s (tsl)))"”
Yi:

N-bit A-clocked D-latch, no set, no reset, nc snable.

let DLatNA_GATE = new_definition

(‘DLatNA_GATE’,

#1 (d g i1time->wordn#wordn) (s :time->wordm) .
DLatNA_GATE d s @ =

! titime .

(s (t+l) = ASel{d t)) /\

(qt = (s (t+1), 8 (t+l)))"

Yii

N-bit B-clocked D-latch, no set, no reset, nc enable.

let DLatNB_GATE = new_definition

(‘DLatNB_GATE’,

“1 (d q@ :time->wordnéwordn) (s :time->wordn)
DLatNB_GATE d s @ =

! titime .

(s (t+1) = BSel(d t)) /\

(@t = (s t, s (t+4l)))”

)iz
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close_theory():;

§mmmmmm e mmmmmmmmmmmemmemmmmemmmm—— e mm e —mmo oo oot ——oosSoosssoooSsssoooooos
Pile: f£s_def.ml

Author: (¢) D.A. Pura 1992

Date: 21 September 1992 h

This file contains the ml source for the flip-flops used in the gate-level
specification of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Bosing High Technology Center.

set_search_path (search_path() @ [’ /home/elvis6/dfura/ftep/piu/hol/1ib/ 1} :;
set_flag (’‘timing’, true);;

system ‘rm ffs_def.th’;;

new_theory ‘ffs_def’;;

map new_parent [‘pivaux_def‘]);;

IS PR TP EEEE TR S S EEEEE S et
One-bit positive-triggered flip-flop, no set, mno reset, no enable.

let DFFA_GATE = new_definition
( '"DFFA_GATE’,
#y (d @ ttime->boolibool) (s 1time->bool)
DFFA_GATEd s ¢ =
! titime .
(s (t+1) = BSel(d t)) /\
(gt = (s t, s t))”

PRSP S PSR EEP S S S EE E  hh
One-bit negative-triggered flip-flop, no set, no reset, no snable.

let DFFB_GATE = new_definition
(’DFFB_GATB’,
«y (d q :time->boolébool) (s :time->bool)
DFFB_GATEd 8 Q@ =
| titime .
(s (t+l) = ASel(d t)) /\
(@t = (s t, s (t+l)))"

o mmme—mm—mmemmememmmm e — e mmmemme e S e Mm-S ooSmess—-so—ooo-oss--es
One-bit positive-triggered flip-flop, no set, with reset, no enable.

let DRFFA_GATB = new_definition
{ 'DRFFA_GATE’,
#1 (d ret ¢ :time->bocl#bool) (s :time->bool)
DRPFA_GATE 4 rst s @ =
{ titime .
(s (t+1) = BSel(rst t) => P | BSel(d t)) /\
(qt=(st, st))”~

d—mm e m—ememmemmmmmmm——m e mmmeemmmmmmem oS e e mmeeeme-oC-SSessssosoooooo-—ssss-s
One-bit negative-triggered flip-flop, no set, with reset, no enable.

let DRPFB_GATE = new_definition
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( ‘DRFFB_GATE,
“}! (d rst q :time->bool#bool) (s :time->bool)
DRFFB_GATE d rst s ¢ =
! t:time .
(s (t+l) = ASel(rst t) => F | ASel(d t)) /\
(gt = (s t, s (t+1))})”

let DSFFA_GATE = new_definition
( ‘DSFFA_GATE'’,
“y (4 set ¢ 1time->bool#bool) (s :time->bool)
DSFFA_GATE d set 8 @ =
t titime .
(s (t+l) = BSel(set t) => T | BSel(d t)) /\
(qt = (s t, st))”

let DSFFPB_GATE = new_definition
( 'DSPFB_GATR’,
“1 (4 set q :time->bool#bool) (s :time->bool)
DSPFB_GATE Q set s q =
! t:time
(s (t+l) = ASel{set t) => T | ASel(d t})) /\
(gt = (s t, s (t+1)))”

let DRSFFA_GATE = new_definition
{ ‘DRSFPA_GATE’,
#1 (4 rst set ¢ ttime->bool#bool) (s :time->bool) .
DRSFFA_GATE 4 rst set s ¢ =
! t:time .
(s (t+1l) = (BSel(set t) /\ ~BSel{rst t)) => T |
((~BSel(set t)) /\ BSel(rst t)) => F |
((~BSel(set t)) /\ ~-BSel(rst t)) => BSel(d t) |
ARB) /\
(gt = (s t, st))”

let DRSFFB_GATE = new_definition
( 'DRSFFB_GATE’,
“1 (Q rst set q :time->bool#bool) (s :time->bool)
DRSFFB_GATE d rst set s @ =
! titime .
(s (t+l) = (ASel(set t) /\ ~ASel(rst t)) => T |
({~ASel(set t)) /\ ASel(rst t)) => F |
({(~ASel(set t}) /\ ~-ASel(rst t)} => BSel(d t) |
ARB) /\
(et = (s t, & (t+1)))”

let DEFFA_GATE = new_definition
( ‘DERFFA_GATR',
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#y (4 en @ :time->boolfbool) (s :time->bool)
DEFFA_GATE d en 8 ¢ =
! t:time .
(s (t+l) = BSel{(en t) => BSel(d t) | s t) /\
(gt = (s t, at))”

LU I IR S P SRR e T e et
One-bit negative-triggered flip-flop, no set, nc resst, with enable.
________________________________________________________________________________ %
let DEFPFPB_GATE = new_definition
{‘DEPFB_GATE',
#) (4 en q :time->bool#bool) (s :time->bool) .
DEFFB_ GATE d en 8 g =
t t:time .
(s (t+l) = ASel(en t) => ASel{(d t) | s t) /\
(qt=(st, s (t+4l1)))”
Yi:
= m e —mm e e e e e memmmmm——m———— - me o= e m—mee———me— o e o mmem—ees——————
N-bit positive-triggered flip-flcp, no set, mno reset, with enable.
................................................................................ %
let DEFFnA_GATE = new_definition
(DERFFDA_GATE',
#; (4 q :time->wordn#wordn) (en :time->bool#bool) (s :time->wordn)
DEFFDA_GATB d en s q =
! titime .
(s (t+l) = BSel(en t) => BSel(d t) | s t) /\
(gt =(st, st))”
Yis
% ................................................................................
N-bit negative-triggered flip-flop, mo set, no reset, with enable.
................................................................................ %
let DBFPNB_GATE = new_definition
(*‘DEFPnB_GATE',
#y (4 q :time->wordn#wordn) (en :time->bool#bool) (s :time->wordn)
DEFFnB_GATE d en 8 ¢ =
! titime .
(s (t+1l) = ASel{en t) => ASel(d t) | s t) /\
(gt = (s t, s (t+l)))”
Yis
L T ettt D L R DD b S b e Rl kel bebadedeted bt
One-bit positive-triggered flip-flop, no set, with reset, with enable.
________________________________________________________________________________ %
let DREFFA_GATE = new_definition
( *DREBFFA_GATE’,
“1 (d en rst ¢ :time->bool#bool) (s :time->bool) .
DREFFA_GATE & en rst s Q@ =
! titime .
(s (t+1l) = BSel(en t) => (BSel(rst t) => P | BSel(d t)) | s t) /\
(gt =(st, s t))"
Vi
U T e L D St
One-bit negative-triggered flip-flop, no set, with reset, with enable.
________________________________________________________________________________ %

let DREFFB_GATE = new_definition
( "DREFFB_GATE'’,
“) (4 en rst @ :time->boolébool) (s :time->bool)
DREFFB_GATE d en rst o @ =
t titime .
(s (t+l) = ASel(en t) => (ASel(rst t) => P | ASel{(d t)) | s t) /\
(et = (s t, s (tel)) )"
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________________________________________________________________________________ %
let DSEFFA_GATE = new_definition
('DSEFFA_GATE’,
“! (A4 en rst ¢ :time->bool#bool) (s :time->bool)
DSEFFA_GATE d en rst 8 q =
! titime
(s (t+l) = BSel(en t) => (BSel(rst t) => T | BSel(d t)) | s t) /\
(qt=(st, st}))” -
Yi:
B m e e e e~ m e e e eatmmmmmmmmmeememmmemmmmmmmmmmmmeem—eme—mm——m—— o
One-bit negative-triggered flip-flop, with set, no reset, with enable.
________________________________________________________________________________ %
let DSEPFB_GATE = new_definition
( ‘DSBFFB_GATE',
“1 (d en rst q :time->bool#bool) (s :time->bool) .
DSEFFE_GATE d en rst & ¢ =
! t:time .
(s (t+l) = ASel(en t) => (ASel(rst t) => T | ASel(d t)) | s t) /\
(gt = (s t, s (t+1)))"
Yis
R mm e e e e e e m e mmmmmmmmm A m e m e e e emm e m et asemeeeee——————
One-bit positive-triggered flip-flop, with set, with reset, with enable.
________________________________________________________________________________ %
let DRSEFFA_GATE = new_definition
( ‘DRSBFFA_GATE',
“1 (d en rst set ¢ :time->bool#bool) (s :time->bool)
DRSEFPPA_GATE d en rst set s ¢ =
! titime .
(s {t+l) = BSel(en t)
=> ((BSel(set t) /\ ~-BSel(rst t)) => T |
(~BSel(set t) /\ BSel(rst t)) => F |
(~BSel(set t) /\ ~BSel(rst t}) => BSel(d t) | ARB)
| 8 t) /\
(gt = (st, s t))”
Yis
- mm e mmmmmmmmmmmmmmmme e e m e e e e Aeeemmmmeemmee—mmememmm—mmmm———mee——————————-
One-bit negative-triggered flip-flop, with set, with reset, with enable.
________________________________________________________________________________ %

let DRSEFFB_GATE = new_definition
{ 'DRSEFFB_GATE',
“1 (4 en ret set ¢ :time->bool#bool} (s :time->bool)
DRSEFFE_GATE 4 en rst set s q =
! titime .
(s (t+l) = ASel(en t)
=> ((ASel(set t) /\ ~ASel(rst t)) => T |
(~ASel(set t) /\ ASel(rst t)) => F |
(~-ASel(set t) /\ ~ASel(rst t)) => ASel(d t) | ARB)
| 8 t) /N
(gt = (s t, s (t+1)))”
Y1

close_theory()::

R mm — — e e e e M e e e e e e e e mmm e mm e e m e mm—— e e e e e m e ecaeeen—————
File: counters_def.ml

Authors (c) D.A. Pura 1992-93

Date: 4 March 1993

This file contains the ml source for the counters used in the gate-level
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specification of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center.

________________________________________________________________________________ %
set_search path (search_path() @ [’/home/elvisé/dfura/ftep/piu/bol/lib/’;
‘/home/elvis6/dfura/hol/Library/tocls/’
1)
set_flag (‘timing’, true);;
system ‘rm counters_def.th’;;
new_theory ‘counters_def’;;
map new_parent [‘piuaux_def’;‘wordn_def’;’array_def‘; ‘ineq’];;
o mmmmmmmmmm e m e —mememmmmm e mm e e e m e e ceeeeememmmememeememee——————————o
Positive-triggered up-counter, no reset.
________________________________________________________________________________ %
let UpCntA_GATE = new_definition
(/UpCntA_GATER’,
#1 (sz toum) (d g :time->wordn#wordn) (ld up z :time->bool#bool)
(s :time->wordm) .
UpCntA_GATE sz d ld up s q 2 =
t titime .
(s (t+1l) = (BSel(ld t)) => BSel(d t) |
(BSel(up t)) => INCN sz (s t) | s t) /\
(gt = (((ASel(up t)) => INCN sz (s t) | s t) ,
({BSel(up t)) => INCN sz (s t) | 8 t))) /\
(z t = ((ASel{(g t) = WORDN sz 0), (BSel(q t) = WORDN sz 0)))}~
)1
% ________________________________________________________________________________
Negative-triggered up-counter, no reset.
________________________________________________________________________________ %
let UDCntB_GATE = new_definition
{ 'UpCntB_GATE’,
“y {(sz :num) (4 g :time->worda#wordn) (1d up z :time->bool#bool)
(s :time->wordn)
UpCntB_GATE sz2 d ldup s ¢ 2 =
! titime .
(s (t+l) = (ASel(ld t)) => ASel(d t) |
(ASel(up t)) => INCN sz (s t) | s t) /\
(gt = (({(ASel(up t)) => INCN sz (s t) | s t) .,
({BSel(up t)) => INCN sz (s (t+l)) | s (t+l1)))) /\
(z t = ((ASel(qg t) = WORDN sz 0), (BSel(gq t) = WORDN sz 0})))~
Yis
Qe —m = e e m e e e e~ e m e e e me e~ ——m—m e — e — e mmmmm—m—m—m— e —— = o
Positive-triggered down-counter, no reset.
________________________________________________________________________________ %
let DownCntA_GATE = new_definition
(*DownCntA_GATE’,
#y (sz :num) (d ¢ :time->wordn#wordn) (1ld dn z :time->bool#bool)
(s i1time->wordn)
DownCntA_GATE sz 4d 1d dn s q Z =
{ titime .
(s (t+l) = (BSel(ld t)) => BSel{d t) |
(BSel(dn t)} => DBCN sz (s t) | s t) /\
(gt = ({((ASel(dn t)) => DECN sz (s t) | s t) ,
((BSel(dn t)) => DECN sz (s t) | 8 t))) /\
(z t = ((ASel(g t) = WORDN sz 0), (BSel(qg t) = WORDN sz 0)))”
Yii
By m e e — e mm e m e mm—m e e m— e e e emmmmm e e e mmemmeememee——————m e ——————
Negative-triggered down-counter, no reset.
________________________________________________________________________________ %
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let DownCntB_GATE = new_definition
{ ‘DownCntB_GATR’,
“! (sz :pum) (d q :time->wordn#wordn) (ld dn z :time->bool#bool)
(s :time->wordn)
DownCntB_GATE 8z d ld dn s q 2 =

! t:time .
(s (t+l) = (ASel(ld t}) => ASel(d t) |
(ASel(dn t)) => DECN sz (s t) | s t) /\
(gt = (((ASel(dn t)) => DECN 8z (s t) | s t) ,
((BSel(dn t)) => DECN sz (s (t+1)) | s (t+1)))) /\
(z t = ((ASel(g t) = WORDN sz 0), (BSel(qg t) = WORDN sz 0)))~

Gfm e e e e e e e e — e — e mmmm—————————————
Positive-triggered up-counter, with reset.
________________________________________________________________________________ %
let UpDRCntA_GATE = new_definition
{ ‘UpRCntA_GATE',
“) (sz inum) (d ¢ :stime->wordn#wordan) (1d up rst z :time->bool#bool)
(s :time->wordn)
UpRCntA_GATR 8z d 1ld up rst 8 q 2 =
! titime .
(s (t+l) = (BSel(rst t)) => WORDN sz O |
(BSel(ld t)) => BSel(d t) |
(BSel(up t)) => INCN sz (s t) | 8 t) /\
(gt = (((ASel(up t)) => INCN sz (s t) | s t) ,
((BSel(up t)) => INCN sz (s t) | s t))) /\
(z t = ((ASel(q t) = WORDN sz 0), (BSel(qg t) = WORDN sz 0)))”
Yii
L S L e et R R R R ]
Negative-triggered up-counter, with reset.
________________________________________________________________________________ %
let UPRCANtB_GATE = new_definition
( “UpRCRtB_GATR',
“y (sz tnum) (d ¢ :time->wordn#wordn) (1ld up rst z :time->bool#bool)
(s :time->wordn)
UpRCntB_GATE 8z d 1d up rst s q z =
t titime .
(s (t+1l) = (ASel(rst t)) => WORDN sz O |
(ASel(ld t)) => ASel(d t) |
(ASel(up t)) => INCN sz (s t) | 8 t) /\
(gt = (((ASel(up t)) => INCN sz (s t) | s t) ,
((BSel(up t)) => INCN sz (s (t+l)) | & (t+1)))) /\
(z t = ((ASel(g t) = WORDN sz 0), (BSel(q t) = WORDN sz 0}))”
Yis
Wr o mmmm e — e ——— -~ - m e — m e e m e A EEE e R e e e m e e —m e et m e e ——————————
Positive-triggered down-counter, with reset.
________________________________________________________________________________ %
let DownRCntA _GATE = new_definition
( *‘DownRCntA_GATE',
#) (sz :num) (d q :time->wordn#wordn) (1ld dn rst z :time->bool#bool)
(s :time->wordn) .
DownRCntA_GATE sz d 1d dn rst s q 2 =
!t t:time .
(s (t+l) = (BSel(rst t)) => WORDN sz 0 |
(BSel(ld t)) => BSel(d t} |
(BSel(dn t)) => DECN 82 (s t) | s t) /\
(gt = (((ASel(dn t)) => DECN 8z (s t) | s t) ,
((BSel(dn t)) => DECN 8z (8 t) | s t))) /\
(z t = ((ASel{(g t) = WORDN sz 0), (BSel(qg t) = WORDN sz 0)})"
Yii
e e e eme et aeeeemmmemmememem—mmmememmmmmmemeeme e mmmmmmmmmmm————————
Negative-triggered down-counter, with reset.
................................................................................ %

let DownRCntB_GATE = new_definition
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( ‘DownRCntB_GATE',
#y (sz :num) (d q :time->wordni#wordn) (1d dn rst z :time->bool#bool)
(s :time->wordnm) .
DownRCntB_GATR sz d 1d dn ret 8 @ 2 =
!t titime .
(s (t+l) = (ASel(xrst t)) => WORDN sz O |
(ASel(1ld t)) => ASel{(d t) |
(ASel(dn t)) => DECN sz (s t) | 8 t) /\
(gt = (({(ASel(dn t)) => DECN sz (s t) | 8 t) ,
((BSel(dn t)) => DECN sz (s (t+l)) | s (t+1)))})} /\
(z t = ((ASel(g t) = WORDN sz 0), (BSel(q t) = WORDN sZ 0}})~
Vi:

close_theory():;

G m e mmm = e e M e mmmmm e — e — s mmemmemm e eeem e —s————e——o—--co-se---—oo-
File: datapaths_def.ml
Author: (c) D.A. Fura 1992-93
Datae: 4 March 1993

This file contains the ml source for the datapath blocks of the R-Port of the
PTRP PIU, an ASIC developed by the Embedded Processing Laboratory, Boeing High
Technology Center.

set_search_path (search_path() @ [‘/home/elvisé/dfura/hol/Library/abs_theory/’;
' /home /elvis6/dfura/hol/Library/tools/’;
 /home/elvisé/dfura/ftep/piu/hol/1lib/’
s

set_flag (‘timing’, true);;

system ‘rm datapaths_def.th’;;

new_theory ‘datapaths_def’;;

loadf ‘abs_theory’;:

map hew_parent [‘piuaux_def’; ‘array_def’; ‘wordn_def’; 'ineq’};:

let REP_ty = abs_type_info (thecrem ‘piuaux def’ ‘RBP*) ;3

let DP_CTR_GATE = new_definition

(DP_CTR_GATE’,

#1 (busB_in busA_outl busA_out2 :time->wordn#wordn)
(eir_wr c_1d cir_rd ce cin csror_ld cor_rd c_out ttime->bool#bool)
(r_ctr_in r_ctr r_ctr_new r_ctr_out :time->wordn)
(r_ctr_mux_sel r_ctr_irden r_ctr_ce r_ctr_cin r_ctr_cry
r_ctr_orden :time->bool) .

DP_CTR_GATE busB_ip cir_wr c_ld cir_rd ce cin csror_ld cor_rd
r_ctr_in r_ctr_mux_sel r_ctr_irden r_ctr r_ctr_ce r_ctr_cin

r_ctr_cry
r_ctr_new r_ctr_out r_ctr_orden busA_outl busA_out2 c_out =
1 (t:time).
(r_ctr_in (t+1) = (BSel(cir_wr t)) => BSel{(busB_in t) | r_ctr_in t) /\

(r_ctr_mux_sel (t+1l) = BSel(c_1ld t)) /\
(r_ctr_irden (t+1) = BSel(cir_rd t)) /\
(r_ctr (t+l) = (r_ctr_mux sel t) => r_ctr_in t | r_ctr_new t) /\
(r_ctr_ce (t+l) = ASel(ce t)) /\
(r_ctxr_cin (t+1) = ASel{cin t)) /\
(r_ctr_cry (t+l) = (r_ctr_ce t) /\ (r_ctr_cin t} /\ ONES 31 (r_ctr t)) /\
{(r_ctr_new (t+l) =
((r_ctr_ce t) /\ (r_ctr_cin t)) => INCN 31 (r_ctr t) | r_ctr t) /\
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(r_ctr_out (t+l) = (BSel(csror_ld t)) => r_ctr_new t | r_ctr_out t) /\
(r_ctr_orden (t+l) = BSel(cor_rd t)) /\
(busA_outl t =
(((r_ctr_irden t) => r_ctr_in t | ARBN), ARBN)) /\
(busA_out2 t =
(((r_ctr_orden t) => r_ctr_out t | ARBN), ARBN))} /\
(c_out t = ((r_ctr_cry t), (r_ctr_cry (t+l)))}”

let DP_ICR_GATE = new_definition
('DP_ICR_GATE’,
~1 {(rep :*REP_ty)
{busA_in busB_in busA_out icr_out :time->wordn#wordn)
(icr_wr_feedback icr_wr icr_select icr_1ld icr_rd :time->bool#bool)
(r_icr_old r_icr_mask r_icr :time->wordn)
(r_icr_xrden :time->bool)
DP_ICR_GATE rep busA_in busB_in icr_wr_feedback icr_wr icr_select icr_ld icr_rd
r_icr_old r_icr_mask r_icr r_icr_rden busA_out icr_out =

1(t:time).
(r_icr_old (t+l) =

(BSel (icr_wr_feedback t)) => BSel(busA_in t) | r_icr_old t) /\
(r_icr_mask (t+l) =

(BSel(icr_wr t)) => BSel(busB_in t) | r_icr_mask t) /\
(r_icr (t+l) =

(BSel{icr_14 t))

=> (ASel(icr_select t)) => Andn rep (r_icr_old t, r_icr_mask t)
| oOrm rep (r_icr_old t, r_icr_mask t)
| r_ier t}) /\

(r_icr_rden (t+l) = BSel(icr_rd t)) /\
(busA_out t = (((r_icr_rden t) => r_icr t | ARBN), ARBN)) /\
(ier_out t = (r_icr t, r_icr (t+l)))~

Control register used to build General Control Register (GCR) and Communication
Control Register (CCR).

___________________________________________________________________________________ %
let DP_CR_GATE = new_definition
('DP_CR_GATE"',
#} (busB_in busA_out cr_out :time->wordn#wordn)
(cr_wr cr_rd :time->bool#bool)
(r_cr stime->wordn)
(r_cr_rden :time->bool)
DP_CR_GATE busB_in cr_wr cr_rd
r_cr r_cr_rden
busA_out cr_out =
f(t:time).
(r_ecr (t+l) = (BSel(cr_wr t)) => BSel(busB_in t) | r_cr t) /\
(r_cr_rden (t+l) = BSel(cr_rd t)) /\
(busA_ocut t = ({((r_cr_rden t) => r_cr t | ARBN), ARBN)) /\
(cr_out t = (r_ecr t, r_cr (t+l)))”
Y1
L Rt L Rt e L b Ll el bttt bl ittt
Status Register Block.
................................................................................... %

let DP_SR_GATE = new_definition
('DP_SR_GATE',
“) (inp busA_out :time->wordn#wordn)
(sror_ld sr_rd :time->bool#bool)
(r_sr :time->wordn)
(r_sr_rden :time->bool) .
DP_SR_GATE inp sror_ld sr_rd
r_sr r_sr_rden
busA_out =
f(t:time).
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(r_sr (t+l) = (BSel(sror_ld t))} => BSel(inmp t) | r_sxr t) /\

(r_sr_rden (t+l) = BSel(sr_xd t)) /\

(busA_out t = (((r_sr_rden t) => r_sr t | ARBN), ARBN) ) ”
Yii

close_theory() ;;

e e mmem e emeememememm - —emeemm—mmmmmmmem e eeeeeseme————eeeo-ss-coce-
File: buses_def .ml =
Author: {c) D.A. Pura 1992-93
Date: 4 March 1993

system ‘rm buses_def.th’;;
new_theory ‘buses_def’;;

set_search_path (search_path() @ [‘/bome/elvisé/dfura/ftep/piu/hol/lib/’;
* /home/elvis6/dfura/hol/ml/’;
' /home/elvis6/dfura/hol/Library/tools/’
1)::

map new_parent [‘piuaux_def‘;‘array_def'; ‘wordn def’; 'busn_def’;’ ineq’l;:

new_type_abbrev(‘time’,”inum”};;
new_type_abbrev(‘wordn’, " :num->bool”);;

let Bus2n_CF = new_definition

(’Bus2n_CF’',

“y (m n tnum) (inD1l inD2 :busn#busn)

Bus2n_CP (m,n) inDl inD2 =
let offal = OFFnP (ASel inDl) (m,mn) imn
let offa2 = OFFnP (ASel inD2) (m,n) imn
let offbl = OFFnP (BSel inDl1) (m,n) in
let offb2 = OFFnP (BSel inD2) (m,n) imn
(((~offal) => offa2 | T) /\
((~offbl) => offb2 | T))”

Vi

let Busli2n CP = new_definition

(’‘Busl2n_CF’,

) (m p toum) (inD1 inD2 inD3 inD4 inD5 inDé inD7 inD8 inD9 inp10 inD1l1
inp12 :busn#busn) .

Busi2n CF (m,n) inDl inD2 inD3 inp4 inDS5 inD6 inD7 inD8 inD9 inD10 inD1l1l

inD12 =

let offal = OFPnP (ASel inDl1l) (m,m) in
let offa2 = OFPFnP (ASel inD2) (m,n) in
let offa3 = OPFnP (ASel inD3) (m,n) in
let offad = OFFnP (ASel inD4) (m,n) in
let offa5 = OFFnP (ASel inD5) (m,n) in
let offa6 = OPFnP (ASel inD6) (m,n) in
let offa7 = OPFnP (ASel inD7) (m,n) in
let offa8 = OFFnP (ASel inD8) (m,n) in
let offa9 = OFFnP (ASel inD9) (m,n) in
let offal0 = OFFnP (ASel inD10) (m,mn) in
let offall = OPFDP (ASel inD1l1l) (m,n) in
let offall = OFFnP (ASel inD12) (m,n) in

let offbl = OFFnP (BSel inD1) (m,mn) imn
let offb2 = OFFnP (BSel inD2) (m,m) in
let offb3 = OFFnP (BSel inD3) (m,n) in
let oftb4 = OPFnP (BSel inD4) (m,n) in
let offb5 = OFFnP (BSel inD5) (m,n) in
let offb6 = OFFPnP (BSel inD6) (m,n) in
let offb7 = OFFnP (BSel inD7) (m,n) in

let offb8 = OPFnP (BSel inD8) (m,n) in
let offb9 = OPPnP (BSel inD9) (m,n) in
let of£fbl0 = OPPnP (BSel inD10) (m,n) in
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let offbll = OFFnP (BSel inD11l) (m,n) 4in
let offbl2 = OFFnP (BSel inD12) (m,n) in
(((~ocffal) => (offa2 /\ offa3l /\ offad /\ offaS /\ offaé /\ offa7 /\
offa8 /\ offa9 /\ offalld /\ offall /\ offall) |
(~cffal2) => (offa3 /\ offad /\ offaS /\ offa6 /\ offa7 /\ offa8 /\
offa® /\ offal0d /\ offall /\ offal2) |
(~offa3) => (offad /\ offaS /\ offa6 /\ offa7 /\ offa8 /\ offa9 /\
offall0 /\ offall /\ offal2) |
(~offad) => (offab /\ offaé /\ offa? /\ offa8 /\ offa9 /\ offalld /\
offall /\ offall) |
(~offa5) => (offaé /\ offa? /\ offa8 /\ offad /\ offalld /% offall /\
offall) |
(~offa6) => (offa7 /\ offa8 /\ offa9 /\ offall /\ offall /\ offall)
(~offa7) => (offa8 /\ offa9 /\ offalld /\ offall /\ offal2) |
(~offa8) => (offa9 /\ offall /\ offall /\ offal2) |
(~offa9) => (offall /\ offall /\ offall2) |
(~offal0) => (offall /\ offal2) |
(~offall) => (offal2) | T) /\
((~offbl) => (offb2 /\ offb3 /\ offbd /\ offb5 /\ offbé /\ offb7 /\
offb8 /\ offb9 /\ offbl0 /\ offbll /\ offbl2) |
(~offb2) => (offb3 /\ offbd /\ offbS /\ offbé /\ offb7 /\ offb8 /\
offb9 /\ offbl0 /\ offbll /\ offbl2) |
(~offb3) => (offbd /\ offb5 /\ offbé /\ offb7 /\ offb8 /\ offb9 /\
of£fbl0 /\ offbll /\ offbl2) |
(~offb4) => (offb5 /\ offb6 /\ offb7 /\ offb8 /\ offb9 /\ offbl0 /\
offbll /\ offbl2) |
(~offbS) => (offb6 /\ offb7 /\ offb8 /\ offb9 /\ offbl0 /\ offbll /\
offb11) |
(~offb6) => (offb7 /\ offb8 /\ offb9 /\ offbl0 /\ offbll /\ offbll)
(~of£fb7) => (offb8 /\ offb9 /\ offbl0 /\ offbll /\ offbll) |
(~of£b8) => (offb9 /\ offbl0 /\ offbll /\ offbl2) |
(~offb9) => (offbl0 /\ offbll /\ offbl2) |
(~of£fb10) => (offbll /\ offbl2) |
(~of£bll) => (offbl2) | T))*

Yii

let MERGE2n_GATE = new_definition

( 'MERGE2n_GATE’,
“y (m n :num) (inDl inD2 out

ttime->busnibusn)

MERGE2n_GATRE (m,n) inDl inD2 out =

tt:time.
out t =
(((Bus2n_CF (m,n) (inDl1l t) (inD2 t))
=> (ONnP (ASel(inD1l t)) (m,n)) => (ASel(inDl t)) |
(ONnP (ASel{inD2 t)) (m,n)) => (ASel(inD2 t)) | Offn
| ARBN),
((Pus2n_CF (m,n) (inD1 t) (inD2 t))
=> (ONRP (BSel{(inD1l t)) (m,n)) => (BSel{inDl t}} |
(ONnP (BSel({inD2 t)) (m,n)) => (BSel(inD2 t)) | Offn
{ ARBN))*~
[P
let JOIN2n_GATE = new_definition
(*JOIN2n_GATE’,
“; (m n :num) (inDl inD2 :time->busné#busn) (out :time->wordn¥wordn)

JOIN2n_GATE (m,n) inD1 inD2 out =

tt:time.
out t =
(((Bus2n_CF (m,n) (inDl1l t) (inD2 t))
=> (ONnP (ASel(inDl t)) (m,n)) => wordnVAL (ASel(inD1l t)) |
(ONDP (ASel(inD32 t)) (m,n)) => wordnVAL (ASel(inD2 t))
| wordnVAL (Offn)
| ARBN),
((Bus2n_CF (m,n) (inDl t) (inD2 t})
=> (ONnP (BSel(inDl t)) (m,n)) => wordnVAL (BSel(inDl t)) |
(ONnP (BSel(inD2 t)) (m,n)) => wordnVAL (BSel(inD2 t})

| ARBN))}”
Yii

| wordnVAL (Offnmn)

let JOIN12n_GATE = new_definition

(’JOIN12n_GATE’,
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¥y (m n 1num) (inD1 ipD2 inD3 inD4 inDS inD6 inD7 inD8 inD9 inD10 inD1l
inD12 :time->busn#busn) (out :time->wordn#éwordn) .
JOIN12n_GATE (m,n) inDl1 inD2 inD3 inD4 inD5 inD6 inD7 inD8 inD% inD10 inDll
inD12 ocut =
ttitime.
out t =
(((Busl2n_CP (m,n) (inD1 t) (imnD2 t) (inD3 t) (inD4 t)} (imD5 t)
(ind6 t) (inD7 t) (inD8 t) (inD9 t) (inD10 t) (inD1l t)
(inD12 t))
2> (ONnP (ASel(inD1 t)) (m,n)) => wordnVAL (ASel(inDl t))
(ONnP (ASel(inD2 t)) (m,n)} => wordnVAL (ASel(inD2-t})
(ONDP (ASel(inmD3 t)) (m,n)) => wordnVAL (ASel(inD3 t})
(ONnP (ASel(inD4 t)) (m,n)) => wordnVAL (ASel(inDd t))
(ONDP (ASel(inD5 t)) (m,n)) => wordnVAL (ASel(inDS t))
(ONDP (ASel(inD6 t)) (m,n)) => wordnVAL (ASel(inD6 t))
(ONDP (ASel(inD7 t)) (m,n)) => wordnVAL (ASel(inD7 t))
(ONDP (ASel(inD8 t)) (m,n)) => wordnVAL (ASel(inD8 t))
(ONDP (ASel(inD9 t)) (m,n)) => wordnVAL (ASel(imD$ t))
(ONnP (ASel(imnD10 t)) (m,n)) => wordnVAL (ASel(inD10 t)) |
(ONnP (ASel(inD1il t)) (m,n)) => wordnVAL (ASel(inDll t)) |
(ONnP (ASel(imDP12 t)) (m,n)) => wordnVAL (ASel(inD12 t})
| wordnVAL (Offn)

| ARBN),
((Bus12n_CF (m,n) (imnpl t) (inD2 t) (inD3 t) (inD4 t) (inD5 t)
(ioD6 t) (inD7 t) (inD8 t)} (inD9 t) {inD10 t) (inD11 t)
(inD12 t))
=> (ONoP (BSel(imD1 t)) (m,mn)) => wordnVAL (BSel(inDl t))
(ONnP (BSel(inD2 t)) (m,n)) => wordnVAL (BSel(inD2 t))
(ONDP (BSel(inD3 t)) (m,n)) => wordnVAL (BSel(inD3 t))
(ONDP (BSel(inD4 t)) (m,n)) => wordnVAL (BSel(inD4 t))
(ONnP (BSel(inD5 t))} (m,mn)) => wordnVAL (BSel(inD5 t))
(ONnP (BSel(inDé t)) (m,n)) => wordnVAL (BSel{(inD6 t))
(ONDP (BSel{inD7 t)) (m,n)) => wordnVAL (BSel(inD7 t))
(ONDP (BSel(inD8 t)) (m,n)) => wordnVAL (BSel(inD8 t))
(ONnP (BSel(inD% t)) (m,n)) => wordnVAL (BSel(imD9 t))
(ONnP (BSel(inD10 t)) (m,n)) => wordnVAL (BSel(inD10 t)) |
(ONDP (BSel{inD11 t)) (m,n)) => wordnVAL (BSel(inD1ll t)) |
(ONDP (BSel(inD12 t)) (m,n)) => wordaVAL (BSel{inD12 t})
| wordnVAL (Offnm)

| ARBN))”
| E¥}

close_theory();:;
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3 PIU Design Specification

This section contains the HOL listings for the PIU design specification. Subsection 3.1 contains defini-
tions used throughout the PIU specification. Subsections 3.2-3.6 contain the specifications for the P-Port,
M-Port, R-Port, C-Port, and SU-Cont, respectively. Each of these subsections contains three theories, defin-
ing the data stuctures, the gate-level structure, and the clock-level behavior for each of the five PIU ports.

3.1 PIU-Applicable Definitions

This section contains the code for the theory pinaux_def, containing several definitions used throughout
the PIU specification.

By e et = —————————————————
File: piuaux_def.ml
Author: (c) D.A. Pura 1992-93
Date: 1 March 1993

This file contains auxiliary definitions needed for the specification of the
PTEP PIU, an ASIC developed by the Embedded Processing Laboratory, Boeing
High Technology Center.

________________________________________________________________________________ %
set_flag (’'timing’, true);:;
set_search_path (search path() @ [‘/home/elvisé/dfura/ftep/piu/hol/lib/’;
‘/home/elvisé/dfura/hol/Library/abs_theory/’
1}::
system ‘rm piluaux_def.th’;;
new_theory ‘piluaux_def’;;
loadf ‘abs_theory’;:
new_type_abbrev(’‘time’, “:num”);;
new_type_abbrev(‘wordn’, “:(num->bool)”*);;
G e e e e e e~ = i e e e e
Abstract data type for the SU_Cont PSM states.
________________________________________________________________________________ %

let sfsm_ty Axiom =
define_type ‘sfsm_ty_Axiom’
‘sfsm_ty = SSTART | SRA | SPFP | S8COI | SCOF | 8T | S8CiI |
SC1F | 88 | 89TOP | SCS | SN | 80';;

let ASel = new_definition
(‘ASel’,
“1x:*#* . ASel x = FST x”
Vi

let BSel = new_definition
(‘BSel’,
“Ix:*#* . BSel x = SND x”
Vi

let sig = new_definition
(‘sig’,
“sig (sel :*->**) (signal :time->*) = (\t. (sel (signal t)))~
Vi
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let asig = new_definition
(‘asig’,
“asig (sel :*->**§**) (signal :time->*) = (\t. ASel (sel (signal t)))”
Yis

let bsig = new_definition
(‘bsig’,
“pbeig (sel :*->**§+**) (signal :time->*) = (\t. BSel (sel (sigmal t)))}~”
Vi

let VDD = new_definition
{('vDD‘,
“{ t:time . VDD t = T,T"
Vi

let GND = new_definition
(‘GND‘,
] titime . GND t = P,P”
Y

let REP_lemma = new_abstract_representation ‘REP’

[{‘Andn’, “:(wordn#wordn->wordn)”);
(+orn’, “:{wordn#wordn->wordn)”);
( ‘Ham_Dec’, *:{wordn->wordmn)”);
(‘Ham_Detl’, “:(wordn->wordn)”};
( ‘“Ham_Det2’, “:(wordn#bool->bool)”);
(‘Ham_EBnc’, *:(wordn->wordn)”);
(‘Par_Dec’, *:(wordn->wordn)”);
(‘Par_Det’, “:(wordn->bool)”};
(‘Par_Bnc’, “:(wordn->wordn)”)

11

let rep_ty = abs_type_info REP_lemma;;

close_theory();:

3.2 P-Port Definitions

This section contains the theories paux_def, pblock_def, and pclock_def, defining the P-Port design.

Rpmm——mmm~emmmemmmmemmemeeee-—eememmmeemEmmmmm——m e eesesse—eese-eoemm—-s——sooo-o-
Flle: paux_def.ml
Author: {c) D.A. Pura 1952
Date: 10 December 1992

set_flag (‘timing’, true);;
set_search_path (search path() @ [’ /home/elvisé/dfura/ftep/piu/hol/1lib/*;
’/home/elvis6/dfura/hol/Library/work/’

1

system ‘rm paux_def.th’;;

new_theory ‘paux_def’;;

map new_parent [‘busn_def’];;

new_type_abbrev (‘time’, “:num”);;

new_type_abbrev (’‘timeC’, “:num”);;

new_type_abbrev (‘wordn’, “:(num->boocl)”};;
new_type_abbrev (’busn’, “:(num->wire)”);;

40



................................................................................ %
let pfsm_ty Axiom =
define_type ‘pfsm_ty Axiom’
‘pfam_ty = PH | PA | PD’;;
B m e e e e e e e
Abstract data type for the P-Port instruction
________________________________________________________________________________ %
let PCI = =
define_type 'PCI’
‘PCI = PC_X';;
Qm m = = e e e e e e o —mm —————————_————————————————
Abstract data type for the state.
................................................................................ %

let pc_state =
define_type ’‘pc_state’
‘pc_state = PCStates wordn bool wordm bool pfsm_ty bool bool bool
bool bool bool bool bool wordn bool bool bocol
bool bool bool’;;

let P_addrS = new_recursive_definition

false

pc_state

'P_addrs’

“p_addrs (PCState P_addr P_destl P_be_ P_wr P_fsm state P_£fsm_rst
P_fasm _mrqgqt P_fsm sack P_fsm_cgnt_ P_fem_crqgqt_ P_fsm_hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P _rale_ )

= P_addrv;;

let P_destlS = new_recursive_definition

false

pc_state

'P_destls’

“p_destl8 (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm rst
P_fsm_mrqgt P_fem_sack P_fsm_cgnt_ P_fam_crqt_ P_£fsm_hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_destl”;;

let P_be_S = new_recursive_definition

false

pc_state

‘P_be_8”’

~“p_be_8 (PCState P_addr P_destl P_be_ P_wr P_fam_state P_f£fsm_xst
P_fsm mrqgqt P_fsm_sack P_fem _cgnt_ P_fsm crqgt_ P_fsm_hold_
P_fsm _lock_ P_rqt P_size P_locad P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_be_";;

let P_wrS = new_recursive_dsfinition

false

pc_state

‘P_wrs’

“pP_wrS (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm_rst
P_fsm _mrqt P_fsm_sack P_fsm_cgnt_ P_fsm crqgt_ P_fsm_hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh
P_male_ P_rale_ )

= P_wr”;;

let P_fsm_stateS = new_recursive_definition

false

pc_state

‘P_fam_states’

~p fam stateS (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fam rst
P_fam_mrqgt P_f£fsm_sack P_fsm _cgnt_ P_fesm crqt_ P_fem_hold_
P_fom_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_fam_state”;;
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let

let

let

let

let

let

let

let

P_fsm_rstS = new_recursive_definition

false

pc_state

'p_fasm_rstS’

“p_fsm_rstS (PCState P_addr P_destl P_be_ P_wr P_fasm_state P_fsm _rst
p_fsm_mrqgt P_fsm_sack P_fsm cgnt_ P_fesm_crqt_ P_fem_hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh
P_male_ P_rale_)

= P_fom_ret”;;

P_fam_mrgts = new_recursive_definition

false

pc_state

‘P_feom mrqgts’

~p_fsm_mrqtS (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fsm rst
P_fsm_mrqt P_fsm_sack P_fsm cgnt_ P_fsm _crqt_ P_fsm hold
P_fsm_lock_ P_rqgt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_ )

= P_fsm _mrqt”;;

pP_fsm_sacks = new_recursive_definition

false

pc_state

'pP_fasm sackS’

«p_fsm_sackS (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fam_rst
P_fsm_mrqgt P_fsm_sack P_fsm cgnt_ P_fsm_crgt_ P_fsm_hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh
P_male_ P_rale_)

= P_fsm_sack”;;

P_£sm_cgnt_§ = new_recursive_definition

false

pc_state

‘p_fsm_cgnt_8S'

»p_fsm_cgnt_S (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm rst
P_fsm_mrqt P_fsm sack P_fsm_cgnt_ P_fsm _crqt_ P_fem _hold
P_fsm_lock_ P_rqt P_size P_locad P_down P_lock_ P_lock_inh_
P_male_ P_rale_ )

= P_fsm_cgnt_";,

P_fem _crgt_8 = new_recursive_definition

false

pc_state

‘p_fem_crqt_S’

~p_fasm_crqt_8 (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm rst
P_fem_mrqgt P_fem_sack P_fsm_cgnt_ P_fsm _crqt_ P_£fsm_hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh
P_male_ P_rale_ )

= P_fsm_crqt_”;:

P_fasm hold S = new_recursive_definition

false

pc_state

‘P_fsm_hold_S8’

#p_fem_hold S (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fsm_rst
P_fsm mrqt P_fsm_sack P_fsm cgnt_ P_fsm_crqt_ P_fsm_hold_
p_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh
P_male_ P_rale_)

= P_fem_hold_";;

P_fsm_lock_8 = new_recursive_definition

false

pc_state

'p_£am_lock_ 8’

~p_ fsm_lock_8 (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fem_rst
P_fsm mrqgt P_fsm_sack P_fsm cgnt_ P_fem_cxrqt_ P_fsm hold_
P_fsm_lock_ P_rqt P_size P_locad P_down P_lock_ P_lock_inh_
P_male_ P_rale )

= P_fem_lock_";;

P_rgtsS = new_recursive_definition
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let

let

let

let

let

let

let

false

pc_state

'P_rqts’

“P_rqts (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fsm rst
P_fem _mrgt P_fesm_sack P_fsm_cgnt_ P_fsm_crqt_ P_fsm_hold_
P_fem_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_rqt¥;;

P_sizeS = new_recursive_definition

false

pc_state

‘P_sizeS’

“p_sizeS (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm_rst
P_fsm_mrqgt P_fsm_sack P_fsm cgnt_ P_fsm crqgt_ P_fsm hold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_size”;;

P_lcadS = new_recursive_definition

false

pc_state

'‘P_loads’

#p_loadS (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm_rst
P_fsm_mrqgt P_fsm_sack P_fsm_cgnt_ P_fsm_crqt_ P_fsm_hold_
P_fsm_lock_ P_rqgt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_ )

= P_load”;;

P_downS = new_recursive_definition

false

pc_state

*P_downS’

“pP_downS (PCState P_addr P_destl P _be_ P_wr P_fsm_state P_fsm_rst
P_fsm mrqt P_fsm_sack P_fsm cgnt_ P_fsm_crqt_ P_fsm hold_
P_fsm_lock_ P_rqt P_size P_lcad P_down P_lock_ P_lock_inh
P_male_ P_rale_)

= P_down”;;

P_lock_8 = new_recursive_definition

false

pc_state

'‘P_lock_S’

“P_lock_8 (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm_xet
P_fsm_mrqt P_fsm_sack P_fsm cgnt_ P_fsm crqt_ P_fsm hold_
P_fsm _lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_ )

= P_lock_";,

P_lock_inh S = new_recursive_definition

false

pc_state

'P_lock_1inh_8*

“P_lock_inh S (PCState P_addr P_destl P_be_ P_wr P_fsm state P_fsm rst
P_fsm_mrgt P_fsm _sack P_fsm cgnt_ P_fsm crqt_ P_fsm hold
P_fem_lock_ P_rqgqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_lock_inh_";;

P_male_S = new_recursive_definition

false

pc_state

'P_male_S’

“P_male_S (PCState P_addr P_destl P_be_ P_wr P_fem state P_fsm rst
P_fsm mrqgqt P_fsm_sack P_fsm_cgnt_ P_fsm _crqt_ P_fsm hold_
P_fem_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh_
P_male_ P_rale_)

= P_male_";;

P_rale_S8 = new_recursive_definition

false
pc_state
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‘P_rale_8’

“p_rale_S (PCState P_addr P_destl P_be_ P_wr P_fsm_state P_fsm _rst
P_fem_mrgt P_fam sack P_fsm_cgnt_ P_fsm_crqt_ P_fsm_bold_
P_fsm_lock_ P_rqt P_size P_load P_down P_lock_ P_lock_inh
P_male_ P_rale_ )

= P_rale_";;

let State_CASES =
prove_cases_thm (prove_induction _thm pc_state);;

let State_Selectors_Work = prove_thm -
(‘State_Selectors_Work’,
“1si1pc_state .
s = (PCState (P_addrS s) (P_destlsS s) (P_be_8 ») (P_wrS s) (P_fsm_stateS s)
(P_fsm_rstS s) (P_fsm mrqts s) (P_fsm sacks s) (P_fam_cgnt_8S s}
(P_fsm crqt_S s) (P_tsm_hold S s) (P_fem_lock_S s) (P_xrqts s)
(p_sizesS 8} (P_loads s) (P_downsS s) (P_lock_ S s) (P_lock_inh 8 s)
(P_male_S s) (P_rale_S s)}~,
GEN_TAC
THEN STRUCT _CASES_TAC (SPEC #g:pc_state” 8tate_CASRS)
THEN REWRITE_TAC [P_addrS; P_destlS; P_be_8; P_wrS; P_fsm_stateS; P_fasm_rstS;
P_fsm mrqtS; P_fsm_sackS; P_fsm cgnt_8; P_fsm_crqgt_S;
P_fsm_hold 8; P_fsm_lock_S; P_rqts; P_size8; P_locads;
P_downsS; P_lock_8; P_lock_inh_S; P_male_S; P_rale_S]

let pc_env =
define_typs ‘pc_env’
‘pc_env = PCEnv bool#boocl wordn#wordn bool#bool booli#bool
wordn#wordn bool#bool boolé#bool wordnéwordn
bool#bool bool#bool bool#bool’;;

let RstE = new_recursive_definition
false
pc_env
‘RstR’
~RgtE (PCEnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold I_srdy_ )
= Rst”;;

let L_ad_inB = new_recursive_definition
false
pc_env
‘L_ad_ink’
»L_ad_inE (PCEnv Rst L_ad_in L_ads_ L_den_ L _be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_I_srdy_ )
= L_ad_in”";;

let L_ads_B = new_recursive_definition
false
pc_env
‘L_ads_BR‘
#], ads_B (PCBnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy )
= L_ads_";;

let L_den_B = new_recursive_definition
false
pc_env
‘L_den_B’
#L,_den_B (PCEnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy )
= L_den_*;;

let L_be_E = new_recursive_definition
false
pc_env



‘L_be_E'’

“L_be_E (PCBnv Rst L_ad_in L_ads_ L_den_ L _be_L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy. )

= L_be_";;

let L_wrE = new_recursive_definition
false
pc_env
‘L_wrE’
“L,_wrE (PCEnv Rst L_ad_in L_ads_ L_den_ L_be_ L _wr L_lock_ I_ad_in
I_cgnt_ I_hold I_srdy ) -
= L_wr”;;

let L_lock_B = new_recursive_definition
false
pc_env
‘L_lock_B’
~#L,_lock_B (PCBnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy_)
= L_lock_";;

let I_ad inR = new_recursive_definition
false
pc_env
‘I_ad_inB’
“T ad_inE (PCEnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy_ )
= I_ad in~;;

let I_cgnt_E = new_recursive_definition
false
pc_env
‘I_cgnt R’
“I cgnt_B (PCEnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I cgnt_ I _hold_ I_srdy_ )
= I_cgnt_";;

let I_hold B = new_recursive_definition
false
pc_env
‘I_hold_E’
“T hold_E (PCEnv Rst L_ad_in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy_)
a I_hold ~;;

let I_srdy B = new_recursive_definition
false
pc_env
'I_srdy_E’
#T srdy B (PCEnv Rst L_ad in L_ads_ L_den_ L_be_ L_wr L_lock_ I_ad_in
I_cgnt_ I_hold_ I_srdy )
= I_srdy_";:

let Bnv_CASES =
prove_cases_thm (prove_induction_thm pc_env);;

let Bnv_Selectors_Work = prove_thm
{ 'Env_Selectors_Work’,
“lespc_env .
e = (PCEnv (RstR @) (L_ad_inE e} (L_ads_E e) (L_den_RE @) (L_be_E e)

(L_wrB @) (L_lock B @) (I_ad_inR e) (I_cgnt_ B e) (I_hold_E e)
(I_sxrdy E o))",

GEBEN_TAC

THEN STRUCT_CASES_TAC (SPRC “e:pc_env” Env_CASES)

THEN REWRITE_TAC [RstB; L_ad_inR; L _ade_E; L_den E; L _be_R; L_wrE; L_lock_E;

I_ad_inE; I_cgnt_E; I_hold_E; I_srdy_R]
Y1
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let

let

let

let

let

let

let

let

let

let

pec_out =

define_typs ’‘pc_out’

‘pc_out = PCOut busni#busn bool#bool busnibusn busn#busn
wire#wire wire#wire bocl#bool bool#bool wire#wire
wire#wire bool#bool boolébool’;;

L_ad_outO = new_recursive_definition
false
pc_out
‘L_ad_outO’
«L,_ad_outO (PCOut L_ad_ocut L_ready_ I_ad out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I_mrdy_ I _last_ I_hlda_ I_lock_)
= L_ad_out”;;

L_ready O = new_recursive_definition
false
pec_out
'L_ready O
»1,_ready_O (PCOut L_ad _out L_ready_ I_ad_out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I mrdy I _last_ I _hlda_ I_lock_)
= L_ready_";;

I_ad_outO = new_recursive_definition
false
pc_out
*I_ad_outo’
~I_ad_outO (PCOut L_ad_out L_ready_ I_ad out I_be_ I_rale_ I _male_
I_crgt_ I_cale_ I _mrdy I last_ I_hlda_ I_lock )
= I_ad_out”;;

I_be_O = new_recursive_definition
falise
pc_out
‘I_be_O'
“I_be_0O (PCOut L_ad_out L_ready_ I_ad out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I _mrdy I_last_ I_hlda_ I_lock_)
= I _be_";;

I_rale_0 = new_recursive_definition
false
pc_out
‘I_rale O’
“I_rale_O (PCOut L_ad_out L_ready_ I_ad out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I_mrdy I_last_ I_hlda_ I_lock_)
= I_rale_";;

I_male_0 = new_recursive_definition
false
pc_ocut
'I_male_O°
“T_male_O (PCOut L_ad_ocut L_ready_ I ad out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I_mrdy I_last_ I_hlda_ I_lock_)
= I_male_";:

I_crgt_O = new_recursive_definition
false
pc_out
'I_crqt_O'
#I_crgt_© (Pcout L_ad_out L_ready I_ad_ocut I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I_mrdy I _last_ I_hlda_ I_lock_)
= I_cxqgt_";,

I_cale_O = new_recursive_definition
false
pc_out
‘I_cale_O’
“T cale_O (Pcout L_ad_out L_ready_ I_ad _out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I_mrdy_I_last_ I_hlda_ I_lock_)
= I_cale_";,

I_mrdy O = new_recursive_definition
false
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let

let

let

let

let

pc_out

'I_mrdy O’

“I mrdy 0 (Pcout L_ad_out L_ready I_ad_out I_be_I_rale_ I _male_
I_crqt_ I_cale_ I_mrdy I_last_ I_hlda_ I_lock_)

= I_mrdy ";;
I_last_O = new_recursive_definition
false
pc_out
‘I _last_0O’
#T last_O (PCOut L_ad_out L_ready I_ad out I _be_I_rals_ I_mal®_
I_crqt_ I _cale_ I _mrdy_ I_last_ I_hlda_ I_lock_)
= I_last_";;
I_hlda_©O = new_recursive_definition
false
pe_out
I_hlda_o0’
#I_hlda_0 (PCOut L_ad_out L_ready_ I_ad_out I_be_ I_rale_ I_male_
I_crqt_ I_cale_ I _mrdy_I_last_ I_hida_ I_lock_)
= I_hlda_";;
I_lock_O = new_recursive_definition
false
pc_out
*I_lock_O°
~I_lock_O (Pcout L_ad_out L_ready_I_ad_out I_be_ I_rale_ I _male_
I_crgt_ I_cale_ I_mrdy I_last_ I_hlda_ I_lock_ )
= I_lock_";;
Out_CASES =

prove_cases_thm (prove_induction_thm pc_out);;

Out_Selectors_Work = prove_thm
(‘Out_Selectors_Work’,
~ip:ipc_out
p = (PCOut (L_ad_outO p) (L_ready O p) (I_ad_outO p) (I_be_ O p) (I_rale O p)
(I_male_O p) (I_cxrqgt_©O p) (I_cale_O p) (I_mrdy O p) (I_last_O p)
(I_blda_0O p) (I_lock_ O p))~,
GEN_TAC
THEN STRUCT_CASRS_TAC (SPEC “p:pc_out” Out_CASES)
THEN REWRITE_TAC [L_ad_outO; L ready O; I_ad outO; I_be_0O; I_rale_O;
I_male_0O; I_crqt_O; I_cale_0; I_mrdy O; I_last_0O; I_hlda_O;

I_lock_0)
Vi
close_theory();;
g
Pile: pblock_def.ml
Author: (c}) D.A. Pura 1992
Date: 18 February 1993

This file contains the ml source for the gate-level specification of the PIU
P-Port, an ASIC developed by the Embedded Processing Laboratory, Boeing High
Technology Center.

set_search _path (search_path() @ [’'/home/elvisé/dfura/ftep/piu/hol/pport/‘;

‘/home/elvis6 /dfura/ftep/piu/bol/1ib/‘;
‘/home/elvis6/dfura/hol/Library/tocls/’;
‘/bome/elvieé6/dfura/hol/ml/ "’

1Y

set_flag (‘timing’, true);;

system ‘rm pblock_def.th’;;
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new_theory ‘pblock_def’;:;
loadf ‘aux_defs’;;

map new_parsnt ['paux_d.t‘;’vordn_dot';‘array_do!';'tfl_dot';'countorl_d.t'];;
map load_parent ['piuaux_dof';'gatol_dotl‘:'latch.l_dof':'buuol_dof‘];:

let Data_Latches_GATE = new_definition
(’Data_Latches_GATE’,
#y (lad_in lbe_in_ :time->wordni#wordn) (lwr_in en_in be_sel :time->bool#tbool})
(addr be_ itime->wordn) (destl wr :time->bool)
(data_out addr_out be_out_ : time->wordn#wordn)
(destl_out wr_out :time->booli#bool)
Data_Latches_GATE lad_in lbe_in_ lwr_in en_in be_sel
addr destl be_ wr
data_out addr_out destl_out be_out_ wr_out =
! t:time .
(addr (t+l) =
(ASel(en_in t)) => SUBARRAY (ASel({lad_in t)) (25,0) | addr t) /\
(destl (t+l) =
(ASel(en_in t)) => ELEMENT (ASel(lad_in t)) (31) | destl t) /\
(be_ (t+l) = (ASel(en_in t)) => ASel{lbe_in_ t) | be_ t) /\
(wr (t+l) = (ASel(ep_in t)) => ASel(lwr_im t) | wr t) /\

(data_out t = (ASel(lad in t), AsSel(lad in t})) /\
{let od1 = MALTER ARBN (31,28) (be_ (t+l)) in
(let od2 = ALTER odl (27) (wr (t+l}) in
(let od3 = ALTER od2 (26) F in
(let odd = MALTER od3 (25,24) (SUBARRAY (addr (t+l1)) (1,0)) in
(let od5 = MALTER odd (23,0) (SUBARRAY (addr (t+l)) (25,2)) in
(addr_out t = (od5, od5))))))) /©\
(destl_out t = ((destl (t+l)), (destl (t+1)))) /N
(be_out_ t = {((ASel(be_sel t)) => be_ (t+l) | ASel(lbe_in_ t)) ,
((BSel(be_sel t)) => be_ (t+1l) | ASel(lbe_in_t)))} /\
(wr_out t = (wr (t+l) , wr (t+l))})”

L et e L L L L LD L bbbttt bt bbbttt
Input logic for P_rqt latch.
................................................................................ %
let Req _Inputs_GATE = nevw_definition
(’Req_Inputs_GATE’,
#y (1_ads_ 1l_den_ reset_rqt :time->booliébool)
(rqt_ins rqt_inR rqt_inE :time->bocli#bool) .
Req Inputs_GATE 1l_ads_ 1 _den_ reset_rqt rqt_inS rqt_inR rqt_inB =
{ titime .
(rqt_ins t = ((~ASel{(l_ads_ t) /\ ASel(l_den_ t)) ,
(~BSel(l_ads_ t) /\ BSel(l _den_ t)))) /\
(rqt_inR t = (ASel(resst_rqgt t)} . BSel(reset_xqgt t))) /\
(rqt_inE t = ((ASel(rgt_inS t) \/ ASel(rqt_imR t}) .
(BSel(rqgt_ins t) \/ BSel(rqt_imR t)}))))~”
Vi
T RS e D L e DL Db DR bbbttt bt
Input logic for P_size counter.
................................................................................ %

let Ctr_Logic_GATE = new_definition
(‘Ctr_Logic_GATE’,
“] (1_ad_in :time->wordn#wordn) (load in down_in zerc_cnt :time->bool#bool)
(p_size :time->wordn) (p_load p_down :time->bool) .
ctr_Logic_GATE 1_ad_in load_in down_in zero_cnt p_size p_load p_down =
{ t:time .
(p_load (t+l) = BSel(load_im t}) /\
(p_down (t+1) = BSel(down_in t)} /\
(p_size (t+l) = (p_lcad t)
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=> SUBARRAY (BSel(l_ad_im t})) (1,0) |
(p_down t) => DECN 1 (p_size t) | p_size t) /\

(zexro_cnt t =
((p_size t = (p_down t) => (WORDN 1 1) | (WORDN 1 0}),
(p_size t = (p_down t) => (WORDN 1 1) | (WORDN 1 0)))})”

Accumulated random logic.
___________________________________________________________________ TSP : %

let Scat_Logic_GATE = new_definition
('Scat_Logic_GATE’,
“#} (p_addr :time->wordn#wordn)
(rst fsm_astate fsm_dstate fsm_hlda_ p_destl p_wr p_rqgt :time->bool#bool)
(zero_cnt 1_srdy_ i_ad_data_out_en l_ad_out_en_ i_rale_ :time->bool#bool)
(i_male_ i_crqt_ fsm_mrqt fsm_rst fsm_sack reset_rqt :time->booli##bool)
(1_ready :time->bool#bool)
Scat_Logic_GATE rst fsm_astate fsm_dstate fsm hlda_ p_addr p_destl p_wr
p_rqt zero_cant i_srdy_ 1_ad_data_out_en 1l_ad_ocut_en_ 1_rals_
i_male_ i _crgqt_ fsm_mrqt fsm_rst fsm_sack reset_rqt

l_ready =
! t:time .
(i_ad_data_out_en t = (ASel(p_wr t) /\ ASel(fam dstate t)),
(BSel(p_wr t) /\ BSel(fsm_dstate t))} /\
(l1_ad out_en_ t = ((ASel(fsm_astate t} \/

~ASel(fsm_hlda_ t) \/
ASel (fsm_dstate t) /\ ASel(p_wr t)),
(BSel (fsm_astate t} \/
~BSel (fem_hlda_ t} \/
BSel(fsm_dstate t) /\ BSel(p_wr t)))) /\
(i_rale_ t = ((~(~ASel(p_destl t) /\
( (SUBARRAY (ASel(p_addr t)) (23,22)) = (WORDN 1 3))
(ASel (fsm_astate t)) /\
(ASel(p_xrqt t}))},
(~(~BSel(p_destl t) /\
( (SUBARRAY (BSel(p_addr t)) (23,22)) = (WORDN 1 3})
BSel(fsm_astate t) /\
BSel(p_xqt t))))) /\
(i_male_t = ((~(~ASel(p_destl t) /\
~( (SUBARRAY (ASel(p_addr t)) (23,22)) = (WORDN 1 3))
ASel(fsm_astate t) /\
ASel(p_rqt t))),
(~(~BSel(p_destl t) /\
~( {SUBARRAY (BSel(p_addr t)) (23,22)) = (WORDN 1 3))
BSel(fsm_astate t) /\
BSel(p_xqt t))))) /\
(i_crqt_ t = ((~(ASel(p_destl t) /\
(ASel(p_xqt t}))),
(~(BSel{p_destl t) /\
(BSel{p_xqgt t}))}))) /\
(fsm_mrqt t = ((~ASel(p_destl t) /\ ASel(p_rqt t)),
(~BSel(p_destl t) /\ BSel(p_xrqt t))})) /\
(f£sm_rst t = (ASel(rst t), BSel(rst t))) /\
(fsm_sack t = ((ASel(zero_cnt t) /\ ~ASel(i_srdy_ t)
/\ ASel{fsm_dstate t)),
(BSel(zero_cnt t) /\ ~BSel(i_srdy_ t)
/\ BSel(fsm_dstate t}))) /\
(reset_rqgt t = ((ASel(rst t) \/ ASel(fsm_sack t}),
(BSel(rst t) \/ BSel(fsm_sack t)))) /\
(l_ready t = ((~ASel(i_srdy_ t) /\ ASel(fsm dstate t)]},
(~BSel(i_srdy_t) /\ BSel(fsm_dstate t))))”

let Lock_Inputs_GATE = new_definition
(’Lock_Inputs_GATE’,
#1 (rst fsm_dstate p_male_ p_rale_ :time->boolébool)
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(lock_inE lock_inh_inE :time->bool#bool) .
Lock_Inputs_GATE rst fsm_dstate p_male_ p_rale_ lock_inE lock_inh inE =
! titime .
(lock_inE t = (ASel(rst t) \/ ASel(fsm_dstate t)),
(BSel(xrst t) \/ BSel(fsm dstate t))) /\
(lock_inh_inB t = (ASel{rst t) \/ ~ASel(p_male_ t} \/ ~ASel(p_rale_ t)},
(BSel(rst t) \/ ~BSel(p_male_ t)} \/ ~BSel(p_rale_ t)})”

P RREREEE E RS S S EEE S
P-Port controller state machine. -
________________________________________________________________________________ %
let FSM_GATRE = new_definition
('FSM_GATB’,
#y (rst_in mrqt_in sack_in cgnt_in_ crqt_in_ hold_in_ :time->bool#bool)
(lock_in_ :time->bool#bool)
(atate :time->pfsm_ty)
(rst mrqt sack cgnt_ crqt_ bhold_ lock_ :time->bool)
(astate_out dstate_out hlda_out_ :time->boolibool) .
PSM_GATE rst_in mrqt_in sack_in cgnt_in_ crqt_in_ hold_in_ lock_inm_
state rst mrqt sack cgnt_ crqt_ hold_ lock_
astate_out dstate_out hlda out_ =
! t:time .
(state (t+l) =
(rst t) => PA |
(state t = PH) => ((hold_t) =a> PA | PH) |
(state t = PA) =>
(((mrqgqt t)} \/
((~cxqgt_ t) /\ ~cgmt_ t)) => PD |
({{~hold_ t) /\ lock_ t) => PH | PA)) |
((sack t /\ hold_ t) => PA |
(sack t /\ (~hold_ t) /\ ~lock_ t) => PA |
(sack t /\ (~hold_t) /\ lock_ t) => PH | PD}) /\
(rst (t+l) = BSel(rst_imn t)) /\
(mrqgqt (t+l) = BSel (mrqt_in t)) /\
(sack {(t+l) = BSel(sack_in t)) /\
(egnt_ {(t+l) = BSel(cgmt_in_ t)) /\
(cxqt_ (t+1) = BSel(crqgt_im t}) /\
(hold_ (t+l) = BSel(hold_in_ t)) /\
(lock_ (t+1) = BSel(lock_im_ t)) /\
(astate_ocut t = (state (t+l) = PA) , (state (t+l} = PA)) /\
(dstate ocut t = (state (t+l) = PD) , (state (t+l) = PD)}) /\
(hlda_ocut_ t = (~(state (t+1) = PH)) , (~-(state (t+l) = PH)})"
Yis
Gjm e m == m— e mm e mm e m e mm e e mm e e m e e e mm - o——aess——e—eoo
P-Port Block.
________________________________________________________________________________ S

let PBlock_GATE = nev_definition
(’PBlock_GATR’,
#) (s i1time->pc_stats) (e :time->pc_env) (p ttime->pc_out)
PBlock_GATE 8 e P =
7 (fsm_astate fsm_dstate rgt_ data_out_en reset_rqt :time->boolibool)
(data_out addr_cut be_cut :time->wordn#wordn)
(ad_data_out ad_addr_out :time->busnibusn)
(rqt_ins rqt_inR rqt_inB rqt_outQ :time->boolébool)
(zero_cnt zero_cant_ l_ad _out_en_ rale_ male_ 1time->bool#ibool)
(fsm_mrqt fsm_rst fsm_sack 1_ready i_cgnt lock_inE 1time->boolibool)
{lock_outQ lock_inh inE lock_inh ocutQ p_male_outQ 1time->bool#bool)
(p_rale_outQ lock_outQ destl_out wr_out 1time->bool#bool) .
(Data_Latches_GATE (sig L_ad_inE e) (sig L_be E e) (sig L_wrE @) rqQt_
fsm_astate (sig P_addrS s) (sig P_destlS s)
(sig P_be_8 s) (sig P_wrs s) data_out addr_out
destl_out be_out wr_out) /\
(TRIBUFPD_GATE data_out data_out_en ad_data_out) /\
(TRIBUFn_GATE addr_out fsm_astate ad_addr_out) /\
(MERGE2n_GATE (31,0) ad_data_out ad_addr_out (sig I_ad _outo p)) /\
(TRIBUFn_GATE be_out (sig I_hlda O p) (sig I _be O p)) /\
(Reg_Inputs_GATE (sig L_ads_E e) (sig L_den B @) reset_rgt rqt_ins
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rgt_inR rqt_inR) /\
(DSRELatB_GATE GND rqt_insS rgt_inR rqt_inE (sig P_rqts s) rqt_outQ) /\
(NOT_GATR rqt_outQ rqt_) /\
(Ctr_Logic_GATE (sig L_ad_inE e) rqt_ l1_ready zero_cnt (sig P_sizes s)
(sig P_loads s) (sig P_downs s)) /\
(Scat_Loglic_GATR (sig RstR e) fsm_astate fem_dstate (sig I_hlda_ O p)
addr_out destl_out wr_out rqgt_outQ zero_cnt
(sig I_srdy B e) data_out_en 1_ad_out_en_ rale_ male_
(sig I_crqt_O p) fsm_mrqt fsm_rst fsm_sack reset_xrqt
1_ready) /\
(TRIBUP_GATE rale_ (sig I_hlda_O p) (sig I_rale_O p)) /\ -
(TRIBUF_GATE male_ (sig I_hlda_O p) (sig I_male_O p}) /\
(TRIBUF_GATE GND (sig I_hlda_O p) (sig I_mrdy O p)) /\
(NOT_GATE zero_cnt zero_cat_) /\
(TRIBUF_GATE zero_cnt_ (sig I_hlda_0 p) (sig I_last_O p)) /\
(NOT_GATE 1_ready (sig L_ready O p)) /\
(DSELatB_GATR (sig L_lock_E e) (sig RstE e) lock_inE (sig P_lock_5S s)
lock_outQ)} /\
(DSELatB_GATE (sig L_lock_R e) (sig RstE e) lock_inh_inE
(sig P_lock _inh S s) lock_inh_outQ) /\
(Lock_Inputs_GATE (sig RstR e) fsm_dstate p_male_outQ p_rale_outQ
lock_inE lock_inh_inR) /\
(DELatB_GATE male_ fsm_astate (sig P_male_S s) p_male_ocutQ) /\
(DELatB_GATE rale_ fsm_astate (sig P_rale_s s) p_rale_outQ) /\
(NOT_GATE lock_outQ lock_outQ_) /\
(NAND2_GATE lock_outQ_ lock_inh_outQ (sig I_lock_0 p)) /\
(NOT_GATE (sig I_cgnt_R e) i_cgnt) /\
(NAND3_GATE i_cgnt fsm_astate (sig I_hold_RE e) (sig I_cale O p)} /\
(TRINBUPD_GATE (sig I_ad_inE e) 1_ad _out_en_ (sig L_ad_outO p)) /\
(PSM_GATE fsm_rst fsm _mrgt fsm_sack (sig I_cgnt_E e) (sig I_crqt_O p)
(sig I_hold_R e) lock_outQ (sig P_fsm statesS =)
(sig P_fsm_rstsS s) (sig P_fsm _mrqtS s) (sig P_fsm_sacksS s)
(sig P_fsm_cgnt_8 s) (sig P_fsm crqt_sS s) (sig P_fem_hold_sS )
(sig P_fsm_lock_S s) fsm_astate fsm_dstate (sig I_hlda O p))”
Vi

let PBlock_BXP = save_thm
{‘PBlock_EXP’,
{BETA_RULE
(REWRITB_RULE [EXPAND LET_RULER Data_Latches_GATE;Req _Inputs_GATEB;
Ctr_Logic_GATRB; Scat_Logic_GATE;Lock_Inputs_GATE; FSM_GATE;
NOT_GATE; NAND2_GATE; NAND3_GATR; TRIBUF_GATE;
TRIBUPn_GATE; TRINBUFn_GATE;DRLatB_GATE;DSELatB_GATE;
DSRELatB_GATE; MERGE2n_GATE;ASel;BSel;GND;sig])
(SPEC_ALL PBlock_GATE)))
Yis

close_theory();:

g L T T
File: pclock_def .ml
Author: (c) D.A. Pura 1982
Date: 18 February 1992

This file contains the ml source for the clock-level specification of the PIU
P-Port, an ASIC developed by the Embedded Processing Laboratory, Boeing High
Technology Center. The bulk of this code was translated from an M-language
simulation program using a tramnslator written by P.J. Windley at the
University of Idaho.

set_search path (search_path() @ [’'/home/elvisé/dfura/ftep/piu/hol/l1lib/’;
' /home /elvisé/dfura/ftep/piu/hol/ppozrt/’;
‘/home/elvisé6/dfura/hol/Library/tools/’;
‘/home /elvisé/dfura/hol/ml/
1)1
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system ‘rm pclock_def.th’;;
new_theory ‘pclock_def’;;
loadf ‘aux_defs’;;

map new_parent [‘array_def’; ‘wordn _def’; ‘busn_def’];;
map load parent [‘piuaux_def’;‘paux_def’'];;

new_type_abbrev (‘timeC’,”:num”);;

let PC_NSFP = new_definition
(‘PC_NSP’,
¥} (s :pc_state) (e :pc_env) .
PC_NSF s & =
let new_P_fsm_state =
({P_fsm rstS s) => PA |
(P_fsm_stateS s = PH) => ((P_fsm hold S s) => PA | PH) |
(P_fsm_stateS s = PA) =>
(((P_fsm _mrqgts s) \/
((~P_fsm_crqt_S s) /\ ~P_fsm cgnt_§ s)) => PD |
({(~P_fsm_hold_8S s) /\ P_fsm_lock 8 s) => PH | PA)) |
((P_fsm _sackS8 s /\ P_fsm _hold 8 s) => PA |
(P_fsm_sackS s /\ (~P_fsm hold_S s) /\ ~P_fsm_lock_S s) => PA |
(P_fsm_sackS s /\ (~P_fsm_hold 8 s) /\ P_fsm lock_S s) => PH | PD))
io
let new_P_addr = ((~P_rqgts s)
=> (SUBARRAY (ASel(L_ad_inE e)) (25,0))
| P_addrs s) in
let new P_destl = ((~P_rqgtSs s)
=> (BLEMENT (ASel(L_ad_inE e)) (31))
| P_destlsS s) in
let new P_be_ = ((~P_rqtS s) => ASel(L_bs_E @) | P_be_S s) in
let new_P_wr = ({(~P_rqt8 s) => ASel(L_wrE e) | P_wrs s) in
let new_P size =
({P_loads s) => (SUBARRAY (BSel(L_ad_inE e)) (1,0)) |
({(P_downS s) => (DECN 1 (P_sixzeS s)) | P_sizeS s)) in
let p_ale = (~-BSel(L_ads_E e) /\ BSel(L_den_ E e)) in
let p_sack =
((P_sizeS ®» = {(P_downS s) => (WORDN 1 1) | (WORDN 1 0})) /\
~BSel(I_srdy_E e) /\
(new_P_£fsm_state = PD)}) in
let new_P_rqt =
((p_ale \/ BSel(RstE e) \/ p_sack)
=> ({(p_ale /\ ~(BSel(RstE e) \/ p_sack)) => T |
(~p_ale /\ (BSel(RstE e) \/ p_sack)) => F |
(~p_ale /\ ~(BSel(RstE e) \/ p_sack)) => F | ARB)
| (P_rqgtS s)) in
let new_P_load = (-new_P_rqt) in
let new_P_down = (~BSel(I_srdy E e) /\ (new_P_fsm state = PD}) in
let new_P_male_ =
((new_P_fasm_state = FA)
=> ~(~new_P_destl /\
(~( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3})) /\
(new_P_fesm_state = PA) /\
new_P_rqt)
| P_male_8 s) in
let new_P_rale_ =
((new_P_fasm_state = PA)
=> ~{-new_P_destl /\
( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3)} /\
(new_P_fsm_state = PA) /\
new_P_rqt)
| P_rale_8 s) in
let new_P_lock_ =
({(BSel(RstE e)) \/ (new_P_fam state = PD)})}
=> (BSel(Rst® e)) => T | BSel(L_lock_E e)
| P_lock_S s) in
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let new_P_lock_inh_ =
(((BSel(RstE e)) \/ ~new_P_male_ \/ ~new_P_rale_)

=> (BSel(RstE e)) => T | BSel(L_lock_E e)
| P_lock_inh S s) in

let new_P_fsm rst = BSel(RstE e) in

let new_P_fsm _mrqt = (~new_P_destl /\ new_P_rqt) imn

let new_P_fsm_sack = p_sack in

let new_P_fsm_cgnt_ BSel(I_cgnt_E e) in

let new_P_fem crqt_ (~(new_P_destl /\ new_P_xqt)) in

let new_P_fsm_hold_ BSel(I_hold_E e) in

let new_P_fsm_lock_ new_P_lock_ in

(PCState new_P_addr new_P_destl new_P_be_ new_P_wr new_P_£fsm_state
new_P_fsm_rst new_P_fsm_mrgqt new P_£fsm_sack new_P_fsm_cgnt_
new_P_fsm _crqt_ new_P_fsm_hold_ new_P_fsm_lock_ new_P_rgt new_P_size
new_P_load new_P_down new_P_lock_ new_P_lock_inh new_P_male_
new_P_rale_)"

Vi

let PC_NSP_EXP = save_thm
(“PC_NSF_RXP"’,
(EXPAND_LET_RULE (REWRITE_RULE [ASel;BSel] PC_NSF))
Yii

let PC_OF = new_definition
(‘PC_OFP’,
“1 (s :pc_state) (e :pc_env) .
PC_OF 8 @ =
let new_P_fam_state =
((P_fsm_rstS s) => PA |
(P_fsm_stateS s = PH) => ((P_fem_hold S s) => PA | PH) |
(P_fsm_stateS s = PA) =>
(((P_fsm_mrqts s) \/
((~P_fem_crqt_sS s) /\ ~P_fsm_cgnt_S s)) => PD |
(((~P_fem_bhold 8 s) /\ P_fsm_lock_S s) => PH | PA)) |
((P_fsm_sackS s /\ P_fsm_hold S s) => PA |
(P_fsm_sackS s /\ (~P_fem_hold 8 s) /\ ~P_fsm_lock S s) => PA |
(P_fsm_sackS s /\ (~P_fsm hold S s) /\ P_fsm_lock_ S s) => PH | PD))
in
let new_P_addr = ((~P_xqts8 s)
=> (SUBARRAY (ASel(L_ad_inE e)) (25,0))
| P_addrs s) in
let new_P_destl = ((~P_rqtS s)
=> (ELEMENT (ASel(L_ad_inE e)) (31))
| P_dest18 8) in
let new_P_be_ = ((~P_rqtS s) => ASel(L_be E e) | P_ be_S s) in
let new_P_wr = ((~P_rqtS s) => ASel(L_wrE e) | P_wrS s) in
let new_P_size =
((P_loadS s) => (SUBARRAY (BSel(L_ad_inRE e)) (1,0)) |
((P_downS s) => (DECN 1 (P_sizeS s)) | P_sizes s)) in
let p_ale = (~BSel(L_ads_E e) /\ BSel(L_den_E e)) in
let p_sack =
((P_sizeS s = ((P_downS s) => (WORDN 1 1) | (WORDN 1 0))) /\
~BSel(I_srdy E e) /\
(new_P_fsm_state = PD)) in
let new_P_rqt =
((p_ales \/ BSel(RstE @) \/ p_sack)
=> ((p_ale /\ ~(BSel(RstR e) \/ p_sack)} => T |
(~p_ale /\ (BSel(RstE e) \/ p_sack)) => P |
(~p_ale /\ ~(BSel(RstR @) \/ p_sack)) => F | ARB)
| (Pp_rqts s)) in
let new_P_load = (~new_P_rqt) in
let new P _down = (~BSel(I_srdy E e) /\ (new_P_fsm_state = PD)) in
let new_P_male_ =
((new_P_fsm state = PA)
=> ~(~new_P_destl /\
(~( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3))) /\
(new_P_fsm_state = PA) /\
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new_P_rqt)
| P_male_S s) in
let new_P_rale_ =
((new_P_£fsm_state = PA)
=> ~(~new_P_destl /\
( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3)) /N
(new_P_fsm_state = PA) /\
new_P_rqt)
| P_rale_S8 ») in
let new_P_lock_ =
(((PSel(RstR e)) \/ (new_P_fsm_state = PD)) h
=> (BSel(RstE e)) => T | BSel(L_lock_E e)
] P_lock_8S s) in
let new_P_lock_inh_ =
(((BSel(RstE e)) \/ ~new_P_male_ \/ ~new_P_rale_)
=> (BSel(RstE e)) => T | BSel(L_lock_E e)
| P_lock_inh_S s) in
let new_P_fsm rst = BSel(RstE e) in
let new_P_fsm mrgt = (~new_P_destl /\ new_P_rqt) in
let new_P_fsm_sack = p_sack in
let new_P_fsm_cgnt_ = BSel(I_cgnt_E e) in
let new_P_fsm crqgt_ = {(~(new_P_destl /\ new_P_rqt)) in
let new_P_fsm _hold_ = BSel{(I_hold E e) in
let new_P_fsm_lock_ = new_P_lock_ in

let lad_en_ =
((new_P_fam_state = PA) \/
(new_P_fsm_state = PH) \/
((new_P_fsm_state = PD) /\ mew_P_wr)) in
let L_ad_out =
({((~lad_en_) => BUSN (ASel(I_ad_inE e)) | Offn),
((~lad_en_) => BUSN (BSel(I_ad_inE e)) | Offn)) in
let L_ready_ = ((-(~ASel(I_srdy E e) /\ (new_P_fsm state = PD))},
(~(~BSel(I_sxrdy E e) /\ (new_P_fsm state = PD)))) in
let od0 = ARBN in

let odl = (MALTER od0 (31,28) new_P be_) in

let od2 = (ALTER odl (27) new_P_wr) in

let od3 = (ALTER od2 (36) F) in

let odd = (MALTER od3 (25,34) (SUBARRAY new_P_addr (1,0))) in
let od5 = (MALTER odd (23,0) (SUBARRAY new_P_addr (25,2))) in

let I_ad_out =
(((new_P_wr /\ (new_P_fsm_state = PD)) => BUSN (ASel(L_ad_inE e)) |
(new_P_fem_state = PA) => BUSN od5 | Offnmn),
((new_P_wr /\ (new_P_fsm_state = PD)) => BUSN (ASel(L_ad inE e)) |
(new_P_fsm_state = PA) => BUSN od5 | 0ffn)) in
let I_be_ =
(((~(new_P_fsm _state = PH))
=> BUSN ((new_P_fsm_state = PA) => new_P_be_ | ASel(L_be_E )}
| ottm),
((~(new_P_£fsm_state = PH))
«> BUSN ((pew_P_fsm state = PA) => new_P_be_ | ASel(L_be_ E o))
| offm)) in
let rale_cutA_ = (~(~new_P_destl /\
( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3)) /\
(new_P_fsm_state = PA) /\
(P_xrqt8 8))) in
let rale_ocutB_ = (~{~new_P_destl /\
( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3)) /\
(new_P_£fsm_state = PA) /\
new_P_rqgt)) in
let I_rale_ = ({(~{(new_P_fsm_state = PH)) => WIRE rale ocutA_ | 2},
((~(new_P_fsm state = PH)} => WIRE rale outB_ | 2)) in
let male_outA_ = (~(~new_P_destl /\
(~( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3))) /\
(new_P_£sm_state = PA) /\
(P_rqts s))) in
let male_ocutB_ = (~(~new_P_destl /\
(~( (SUBARRAY new_P_addr (25,24)) = (WORDN 1 3))) /\
(new_P_£fsm_state = PA) /\
new_P_rqt)) in
let I_male_ = (((~(new_P_fsm state = PH)) => WIRE male_outA_ | 2},
({~(new_P_fsm_state = PH)) => WIRE male_outB_ | 2)) in
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let I_cxqt_ ((~({new_P_destl /\ (P_rqts s)}),

(~(new_P_destl /\ new_P_rqt))) in

let I_cale_

let I_mrdy

let last_out_
(~(P_sizes
let I_last_ =

let I_hlda_ =
let I_lock_ =

((~(~ASel(I_cgnt_E @) /\
(new_P_£sm_state = PA) /\
ASel(I_hold E e))),

(~{~BSel(I_cgnt_E e} /\
(new_P_fsm_state = PA) /\
BSel(I_hold_E e)}))) in

(({(~(new_P_fsm_state PH) )

({(~(new_P_£fsm state = PH))

8 = ((P_downS s) => (WORDN 1
({{(~-(new_P_£fsm_state = PH))
({((~(new_P_fsm_state = PH))
((~(new_P_£fsm_state = PH)) ,
((~(~(P_lock_8 8) /\ (P_lock_

=> LO ' z))l
=> LO | Z})) in
1) | (WORDN 1 0)))) im

=> WIRE last_out_ | 2)),

=> WIRE last_out_ | Z))}) in
(~(new_P_fasm_state = PH))) in
inh 8 8))),

(~(~new_P_lock_ /\ new_P_lock_inh_))) in

(PCOut L_ad_out L_ready_ I_ad_cut I_be_ I_rale_ I _male_ I_crqt_ I_cale_
I_mrdy_ I_last_ I_hlda_ I_lock_)”
Yii

let PC_OF_EXP = save_thm
('PC_OF_EXP',
(EXPAND_LET_RULE (REWRITE_RULE [ASel;BSel] PC_OF))
Vi

let PC_Exec = new_definition
(’PC_Rxec’,
“1 (pel 1PCI) (s :timeC->pc_state)
(t :timeC) .
PC_Exec pci s e D € = T#
)i

(e :timeC->pc_env) (p :timeC->pc_out)

let PC_PreC = new_definition
(/PC_PrecC’,

“) (pei :PCI) (s :timeC->pc_state) (e :timeC->pc_env) (p :timeC->pc_out)
(t :timeC)
PC_PreC pci s ep t = T~
Yii
lat PC_PostC = new_definition
('PC_PostC’,
“y (pel :PCI) (s :timeC->pc_state) (e :timeC->pc_env) (p :timeC->pc_out)
(t :timecC) .

PC_PostC pcl s ep t =
(s (t+1l) = PC_NSP (s t) (e t))
(p t = PC_OP (s t) (@ t))"

N\
Yi:

let PC_Correct = new_definition
{'PC_Correct’,
#1 (pcl :PCI)
(t :timeC)
PC_Correct pci s
PC_Exec pci s
PC_PreC pci »

==>

PC_PostC pcli s e p t~

(s :timeC->pc_state) :timeC->pc_env) (p :timeC->pc_out)

ept =
ep t /\
e D¢t

Y12

let PCSet_Correct = new_definition
(‘PCSet_Correct’,
#1 (s i1timeC->pc_state) (e :timeC->pc_env)
PCSet_Correct s @ p = ! (pci:PCI)(t:timeC).
Yiz

(p :timeC->pc_out)
PC_Correct pci s e p t~

let Next_sState_THM = TAC_PROOF
((f], “PCSet_Correct s e p ==> (s (t+l) = PC_NSP (s t) (e t))”),
REWRITE_TAC (PCSet_Correct;PC_Correct;PC_Exec;PC_PreC;PC_Post(C]
THEN REWRITE_TAC
[LEPT_IMP_FORALL_CONV
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“(lt.
(s(t + 1) = PC_NSF(s t) (e t)) /\
(pt =PC_OF(s t)(e t))) ==>
(s (t+1) = PC_NSF(s t)(e t})~]
THEN EXISTS_TAC “t:time”
THEN REWRITE_TAC [ADD_CLAUSES]
THEN STRIP_TAC
Y11

let P_addr_ISO = save_thm
(‘P_addr_ISO0’,
{DISCH_ALL
{REWRITR_RULE
[PC_NSF_BXP; P_addrs]
(suBs_occs [([2]),UNDISCH {Next_State_THNM) )}
(REPL ~“P_addrs (s ((titimeC) + 1})*))))
Yii

let P_destl_ISO = save_thm
(*P_destl_ISO’,
(DISCH_ALL
{REWRITE_RULE
[{PC_NSF_EXP;P_destl18]
(suBs_occs [([2),UNDISCH (Next_State_THM) )]
{REFL “P_destls (s ((t:timeC) + 1))”))})
Yii

let P_be_ISO = save_thm
(‘P_be_I80’,
(DISCH_ALL
{REWRITE_RULE
[PC_NSF_EXP;P_be_8]
(SuBS_occS [([2],UNDISCH (Next_State_THM))]
(REFL “P_be_8 (s ({(t:timeC) + 1))"}))))

Y1

let P_wr_ISO = save_thm
('P_wxr_1ISO’,
{DISCH_ALL
(REWRITE_RULE
[PC_NSF_EXP;P_wrS]
(suBs_occs [([2],UNDISCH (Next_State_THNM))]
(REPL “P_wrS (s ((t:timeC) + 1))*))))
Yii

let P_fsm_state_ISO = save_thm
(‘P_fsm_state_ISO’,
{DISCH_ALL
(REWRITE_RULE
[PC_NSF_EXP;P_fam_states]
(suBs_occs {([2],UNDISCHE (Next_State_THM))]
(REFL “P_fam_states (s ((t:timeC) + 1))}”7))})
Vi

let P_fsm _rst_ISO0 = save_thm
(‘P_fsm_rst_ISO’,
(DISCH_ALL
(REWRITE_RULE
[PC_NSF_EXP;P_fsm_rstS]
(sups_occs [([2},UNDISCH (Next_State_THM) )]
(REFL “P_fsm_rstS (s ((titimeC) + 1})7})))

Yii

let P_fsm mrgt_ISO = save_thm
(‘P_fem_mrgt_I80’,
(DISCH_ALL
{REWRITE_RULB
[PC_NSF_EXP; P_fsm_mrqts])
(suBs_occs {([2],UNDISCH (Next_State_THM) )]
(REPL ~P_fsm mrqtsS (s ((t:timeC) + 1})%))))

)i
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let P_fsm_sack_ISO = save_thm
(‘P_fsm_sack_ISO’,
(DISCH_ALL
(REWRITE_RULE
[PC_NSY_EXP;P_fsm sackS]
(SUBS_oCCS [([2],UNDISCR (Next_State_THM))]

(REFL “P_fsm_sacksS (s ((t:timeC) + 1))7))))

Vi

let P_fsm_cgnt_ISO = save_thm
(‘P_£fsm_cgnt_IS0’,
{DISCH_ALL
(REWRITE_RULE
[PC_NSP_EXP;P_fsm_cgnt_S]
(8uBs_occs [([2),UNDISCH (Next_State_THM))]
(RBFL “P_fsm cgnt_S (s ((t:timeC)
Yis

let P_fasm_crgt_ISO = save_thm
('P_fsm_crqt_ISO’,
(DISCH_ALL
(REWRITE_RULE
[PC_NSP_EXP;P_fsm_crqt_S]
(SUBS_ocCS8 [{[2),UNDISCH (Next_State_THM))]
(REFL “P_fem_crqgt_S (s ((t:timeC)
Vi

let P_f£fsm_hold ISO = save_thm
('P_fsm_hold_IS0O’,
{DISCH_ALL
(REWRITE_RULE
[PC_NSF_RXP;P_fsm_hold_8]
(SUBS_OCCS [([2],UNDISCH (Next_State_THM))]
(REFL “P_fsm hold_S (s ((t:timeC)
)i

let P_fsm_lock_ISO = save_thm
{(’P_£fsm_lock_ISO’,
(DISCH_ALL
(REWRITE_RULE
[PC_NSP_RXP;P_fsm_lock_S]
(SUBS_OCCS ([([2),UNDISCH (Next_State_THM)))])
(RERFL “P_fsm_lock S (s ((t:timeC)
Vi

let P_rqgt_ISO = save_thm
(‘P_rgt_Iso’,
{DISCH_ALL
(REWRITE_RULE
[PC_NSF_EXP; P_xrqtS]
(SUBS_OCCS [([2),UNDISCH (Next_State_THM))]}

+ 1070

+ 117

+ 1})7))))

+ 1))7}1)))

(RBPL “P_rgtS (s ((t:timeC) + 1))7))})

)i

let P_size_ISO = save_thm
(‘P_size_IS0’,
(DISCH_ALL
(REWRITE_RULE
[PC_NSP_BEXP;P_sizeS]
(SUBS_OCCS [([2],UNDISCH (Next_State_THM))]

(RERFL “P_sizeS (s ((t:timeC) + 1))7))))

Vi

let P_load_ISO = save_thm
(’P_load_1I80°‘,
(DISCH_ALL
(REWRITE_RULE
[PC_NSF_RXP; P_loads]
(8UBS_OCCS [([2),UNDISCH (Next_State_THM))]

(REBFL “P_loads (s ((t:timeC) + 1))7))))
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let P_down_ISO = save_thm
(‘P_down_IS0O’,
(DISCH_ALL
(REWRITE_RULR
[PC_NSF_EXP;P_downS)
(suBS_occs [([2),UNDISCH (Next_State_THM))]
(REFL “P_downs (s ((t:timec) + 1})7))))

Yii

let P_lock_ IS0 = save_thm
('P_lock_ISO’,
(DISCH_ALL
(REWRITE_RULE
{PC_NSF_EXP;P_lock_8S]
(suBs_occs ((([2],UNDISCH (Next_State_THM) )]
(REFL “P_lock_8 (s ((t:timecC} + 1))7"))})
Vi

let P_lock_inh_ISO = save_thm
(*P_lock_inh_IS0O’,
(DISCH_ALL
(REWRITE_RULR
[PC_NSF_EXP;P_lock_inh_ 8]
(suBs_occs [([2],UNDISCH (Next_State_THM) )]
(REBFL ~“P_lock_inh S (s ((t:timeC) + 1)}”7)))}

Vil

let P_male_ISO = save_thm
(‘P_male_IBO’,
(DISCE_ALL
{REWRITE_RULR
{PC_NSF_EXP;P_male_8)
(suBs_occs [([2],0NDISCH {Next_State_THM))]
(REPL “P_male_8 (s ((t:timeC) + 1))7})))

Vi

let P_rale_ISO = save_thm
(‘P_rale_ISO',
(DISCH_ALL
{REWRITE_RULE
[PC_NSF_EXP;P_rale_8]
(suBs_occs ([([2],UNDISCH (Next_State_THM) )]
(REFL ~“P_rale_S (s ((t:timeC) + 1))7))))
Vi1

let Out_THM = TAC_PROOF
(({], “PCSet_Correct s e p ==> (pt = PC_OF (s t) (e t))"),
REWRITE_TAC [PCS.t_corroct;PC_Corroct;PC_!:QC)PC_ProC;PC_PoltC]
THEN REWRITE_TAC
[LEFT_IMP_FORALL CONV

LA R N
(s (t + 1) = PC_NSF(s t)(e t)) /\
(p t = PC_OF(s t)(e t))) ==>

(Dt = PC_OF(s t) (e t))”~]
THEN EXISTS_TAC “t:time”
THEN REWRITE_TAC (ADD_CLAUSES]
THEN STRIP_TAC
Yis

let L_ad_out_ISO = save_thm
(‘L_ad_out_180’,
(DISCH_ALL
(REWRITE_RULE
[PC_OP_EXP;L_ad_out0]
(suBs_occs [([2),UNDISCH (Out_THM))] (REPL #1, ad_outo (p (t:timeC))”)}))
Yis

let L_ready_ISO = save_thm
(‘L_ready_ISO’,
(DISCH_ALL
({REWRITE_RULB
[PC_OF_EXP;L_ready_O]
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(suBs_occs [(([2],UNDISCH
Vi

let I_ad_out_ISO = save_thm
(‘I_ad_out_IS0O’,
(DISCH_ALL
(REWRITE_RULE
[PC_OF_EXP;I_ad_outO]
(suBs_occs ([ ([2],UNDISCH
Vi

let I_be_ISO = save_thm
(‘I_be_1IS0’,
(DISCH_ALL
(REWRITE_RULE
[PC_OF_EXP;I_be_0]
(SsuBS_ocCs [([2],UNDISCH
Yii

let I_rale_ISO = save_thm
(‘XI_rale_ISO’,
(DISCH_ALL
(REWRITE_RULE
[PC_OF_EXP;I_rale_0]
(8UB8_oCCS [([2],UNDISCH
Vi

let I_male_ISO = save_thm
(‘I_male_ISO’,
{DISCH_ALL
(REWRITE_RULE
{PC_OP_EXP;I_male_0O]
(suBs_occs {([2],UNDISCE
Yii

let I_crqt_ISO = save_thm
(‘I_crqt_ISo’,
(DISCH_ALL
(REWRITB_RULB
[PC_OP_BXP;I_crgt_O]
(suBS_occs (([2},UNDISCE
)is

let I_cale_ISO = save_thm
(‘I_cale_ISO’,
(DISCH_ALL
(REWRITE_RULE
{PC_OF_BXP;I_cale_0O])
(SUBS_0cC8 [([2],UNDISCH
Yiz

let I_mrdy ISO = save_thm
('I_mrdy_ I80’,
(DISCH_ALL
(REWRITE_RULE
[PC_OF_EXP;I_mrdy 0]
(suBs_occs [([2],UNDISCH
Yis

let I_last_ISO = save_thm
(‘I_last_I80‘,
(DISCH_ALL
{(REWRITE_RULE
[PC_OF_EXP;I_last_O]
(SUBS_OCCS ({((2),UNDISCH
Yis

let I_hlda_ISO = save_thm
{'I_hlda_I80‘,
(DISCH_ALL
(REWRITE_RULE
[PC_OF_EXP;I_hlda_0]

(OCut_THM) )]

(Out_THM) ) ]

(Out_THM) )]

(Cut_THM) )]

(Cut_THM)))

(Cut_TBM) )]

(Out_THNM)))

(Out_THM))]

(Out_THM) )]

(RBFL

(REFL

(REFL

(RBFL

(RBFL

(RBFL

(REFL

(RBFL

(RBFL
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“L_ready_ O (p (t:timeC)}”)}))

“I_ad_outO (p (t:timeC))”))))

“I_be_O (p (t:timeC))”)})))

“I rale O (p (t:timeC)}”)))}

“I_male O (p (t:timeC))”))))

“T crqgt_O (p (t:timeC))”})))

~I_cale_O (p (t:timeC))”*))))

“I mrdy O (p (t:timeC))*})))

“I_last_O (p (t:timeC))”)))})



(suBs_ocCs8 [(({2),UNDISCH (Cut_THM))] (REFL ~“I_hlda O (p (titimeC))™))))
Y1

let I_lock_ISO = save_thm
(‘I_lock_1IS0’,
(DISCH_ALL
(REWRITE_RULE
[PC_OF_EXP;I_lock_O]
(suBs_occs [([2],UNDISCH (Out_THM))] (REPFL “I_lock_O (p (t:timeC))*))))
Yi:

close_theory():

3.3 M-Port Definitions

This section contains the theories maux_def, mblock_def, and mclock_def, defining the M-Port design.

o m e e~ e cmeemmmmmemmmmmmeemmm—emem—memmemem— e eeemeemo—eme——oscsss-sssses—-o

File: maux_def.ml

Author: (¢) D.A. Fura 1992-93

Date: 15 January 1993
________________________________________________________________________________ %
set_flag (‘timing’, true);;
set_search_path (search _path() @ [’ /home/elvisé/dfura/ftep/piu/hol/1lib/’;

s /home /elvis6/dfura/bol/Library/tools/’
1)

system ‘rm maux _def.th’;;
new_theory ‘maux_def’;;
map new_parent [‘busn_def’;‘less_eq’l;;
new_type_abbrev (’‘time’, “:num”);;
new_type_abbrev (’wordn’, “:(num->bool)”);r;
new_type_abbrev {‘busn’, “:(num->wire)”);;
Gm m— e e e e mmmmmmmm—mmm e ——— e e e e et eme——me———eaeso——-—-oo

Abstract data type for the M-Port FSM states.
................................................................................ %
let mfsm_ty_Axiom =

define_type ‘mfsm ty Axiom’

‘mfsm ty = MI | MA | MW | MRR | MR | MBW';;

Rm m e e e m e e e — e ——————————m e mm s e = e e ——meme oo —e-co———

Abstract data type for the M-Port instruction.
................................................................................ %
let MCI =

define_type ’‘MCI’

'BMCTI = MC_X';;

Hm = e m e e em e mmmmmmmm e oS a e e —— e e e - e - —o—-oo——-o-o

Abstract data type for the state.
................................................................................ %,

let mc_state =
define_type ’'mc_state’
‘mc_state = MCState mfsm ty bool bool bool bool bool bool bool bool
bool bool wordn wordn wordm bool bool bool
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let

let

let

let

let

let

let

let

wordn wordn’;;

M_fsm_stateS = new_recursive_definition
false
mc_state
‘M_£fsm stateS’
“M_fsm_stateS (MCState M_fsm_state M_fsm male_ M fsm rd M_fsm bw M_fsm_ww
M_£fsm_last_M_fsm_mrdy M fsm zero_cnt M_fsm_rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd_data M_detect)
= M_fsm_state”;;
M_fsm male_S = new_recursive_definition
false
mc_state
‘M_fsm_male_S’
“M_fsm_male_S (MCState M_fasm_state M_fsm _male_ M_fsm rd M_fam bw M_fsm ww
M_fsm_last_ M_fsm mrdy M_fsm_zero_cnt M_fsm rst M _se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd data M _detect)
= M_fsm_male_";;

M_fsm_rdS = new_recursive_definition

false

mc_state

‘M_fem_rds’

“M_fsm_rdsS (MCState M_fsm_state M_fsm male_ M _fsm rd M_fsm_bw M_fsm ww
M_fem_last_ M_fam_mrdy M_fsm_zero_cnt M_fsm_rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd_data M_detect)

= M_fem_rd”;;

M_fsm bwS = new_recursive_definition

false

mc_state

‘M_fsm_bwS’

“M_fsm_bwS (MCState M_fsm state M_fem male_ M fsm_rd M_fsm bw M_fsm_ww
M_fsm_last_ M_fsm mrdy M_fsm_zero_cnt M_fsm rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd_data M_detect)

= M_fsm_bw”;;

M_fsm_wwS = new_recursive_definition

false

mc_state

‘M_fsm_wwS

“M_fsm ww3 (MCState M_fsm state M_fsm male_ M_fsm _rd M_fsm_bw M_fsm_ww
M_fsm_last_ M_fsm_mrdy M_fsm_zero_cnt M_fsm rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd_data M_detect)

= M_fsm_ww”;;

M_fsm_last_S = new_recursive_definition

false

mc_state

‘M_fam_last_S*’

~“M_fem_last_S (MCState M_fsm_state M_fsm male_ M_fsm _rd M_fsm_bw M_fsm_ ww
M_fsm_last_ M_fsm_mrdy_M_fsm_zerc_cnt M_fasm_rst M_se M_wr
M_addr M_be M_count M_rdy M _wwdel M_parity M_rd_data M_detect)

= M_fsm_last_";;

M_fsm_mrdy_ S = new_recursive_definition

false

mc_state

‘M_fsm_mrdy_ 8’

~“M_fsm _mrdy_ S (MCState M_fsm state M_fsm male M _fem rd M_fsm bw M_fsm_ ww
NM_fsm_last_ M_fsm _mrdy M_fsm_zero_cnt M_fsm rst M_se M wr
M_addr M_be M _count M_rdy M_wwdel M parity M_rd_data M_detect)

= M_fsm_mrdy_ ”;;

M_fsm_zerc_cntS = nevw_recursive_definition

false

mc_state

‘M_fsm_zero_cnt8’

“M_fsm_zero_cntS (MCState M_fsm_state M_fsm male_ M_fsm rd M_fsm bw M_fsm_ww
M_fsm_last_ M_fsm_mrdy M_fem_zero_cnt M_fsm _rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M parity M_rd_data M_detect)
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let

let

let

let

let

let

let

let

= M_fsm _zero_cnt”;;

M_fsm_xrstS = new_recursive_definition
false
mc_state
‘M_fasm_rstS’
»M_fsm_rstS (MCState M _fsm state M _fsm _male_ M_fsm rd M_fsm bw M_fsm_ww
M_fsm_last_ M_fsm _mrdy M_fsm zero _cnt M _ fsm_rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd_data M_detect)
= M_fsm _rat”;;
M_seS = new_recursive_definition
false
mc_state
‘M_seS’
~M_seS (MCState M_fsm_state M _fsm_male_ M_fsm rd M_fsm bw M_fasm ww
M_fsm_last_ M_fsm_mrdy_ M_fsm zero_cnt M_ fsm_rst M_se M_wr
M_addr ¥ _be M_count M_rdy M_wwdel M_parity M_rd data M _detect)
= M_se”;;

M_wrS = new_recursive_definition

false

mc_state

‘M_wrS'’

“M_wrS (MCState M_fsm_state M _fom male_ M_fsm _rd M_fsm bw M_fsm ww
M_fsm_last_ M_fsm_mrdy M _fsm _zero_cat M_fsm_rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M _parity M_rd data M_detect)

= M_wr”;;

M_addrS = new_recursive_definition

false

mc_state

‘M_addrs‘

“M_addrs (MCState M_fsm _state M _fem_male_ M_fsm_rd M_fsm bw M_fsm_ww
M_fsm_last_ M_fsm_mrdy M_fsm_zero_cnt M_fsm _rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_ rd_data M_detect)

= M_addr”;;

M_beS = pew_recursive_definition

false

mc_statse

'‘M_beS’

“M_beS (MCState M_fsm_state M _fem _male_ M_fsm rd M_fsm bw M _fsm ww
M_fem_last_ M_fsm_mrdy M_fem_zerc_cnt M_fem ret M_se M _wr
M_addr M_be M_ccunt M_rdy M_wwdel M_parity M_rd data M _detect)

= M_be";;

M_countS = new_recursive_definition

false

mc_state

‘M_count8’

“M_count8 (MCState M_fsm_state M_ fam_male_ M _fsm_rd M_fsm bw M_fsm_ww
M_fsm_last_ M_fsm_mrdy M _fsm _zero_cnt M | fam_ret M_se M _wr
M_addr M_be M_count M rdy M _wwdel M_parity M_rd_data M_detect)

= M_count”;;

M_rdyS = new_recursive_definition

false

mce_state

. H_rdys 1

“M rdyS (MCState M_fem_ state M _fsm_male_ M_fsm rd M_fsm bw M_fsm_ww
M_fem_last_ M_fesm _mrdy M _fsm_zero_cnt M | fsm_rst M_se M wr
M_addr M_be M_count M_rdy M wwdel M_parity M_rd_data M_detect)

= M_rdy”;;

M_wwdelS = new_recursive_definition

false

mc_state

‘M_wwdelS’

“}_wwdelS (MCState M_fsm_state M_fsm _male_ N_fem_rd M_fem bw M_fsm ww
M_fsm_last_ M_fsm _mrdy M_fsm_zero_cat M_fsm_rst M_se M _wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd data M_detect)
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= M_wwdel”;;

let M_parityS = new_recursive_definition
false
mc_state
‘M_paritys’
“M_paritys (MCState M_fsm_state M_fsm male_ M_fsm_rd M_fsm _bw M_fsm ww
M_fsm last_ M_fsm_mrdy M fsm zero_cnt M_fsm rst M_se M_wr
M_addr M be M _count M rdy M wwdel M_parity M_rd_data M_detect)
= M_parity”;;
let M_rd_dataS = new_recursive_definition
false
mc_state
‘M_rd_datas’
*M_rd_datas (MCState M_fsm_state M_fsm male_ M_fsm_rd M_fsm bw M _fsm ww
M_fsm_last_ M fsm_mrdy M _fsm_zero_cnt M_fsm_rst M_se M_wr
M_addr M_be M_count M_rdy M_wwdel M_parity M_rd _data M_detect)
= M_rd_data”;;

let M_detectS = new_recursive_definition

false

mc_state

'M_detectsS’

“M_detectS (MCState M_fsm_state M_fsm_male_ M_fsm rd M_fsm bw M_fsm _ww
M_fsm_last_ M _fsm mrdy M_fsm_zero_cnt M_fem_rst M_se M_wr
M_addr M_be M_count M_rdy M _wwdel M_parity M_rd data M_detect)

= M_detect”;;

let State_CASES =
prove_cases_thm (prove_induction_thm mc_state);;

let State_Selectors_Work = prove_thm
(‘State_Sslectors_Work’,
“) s:mc_state
s = (MCState (M_fsm_stateS s) (M_fsm male_S s) (M_fam_rds s) (M_fsm bwS s)
(M_fasm _wwS s8) (M_fsm_last_S s) (M_fsm mrdy S s)
(M_£sm_zero_cntS s) (M_fsm rstS s) (M_seS 8) (M_wrS s)
(M_addrS s) (M_beS s) (M_count8 s) (M_rdys s) (M_wwdels s)
(M_paritys s) (M_rd _datas s) (M_detects s))~",
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “s:mc_state” State_CASES)
THEN REWRITE_TAC [M_fsm_statesS; M_fsm male S; M fsm_rds; M_fsm_bws;
M_fsm_wwS; M_fsm_last_S; M_fsm _mrdy_sS; M_fsm zero_cntS;
M_fsm_rstS; M _seS; M_wrS; M_addrS; M_beS; M_countS;
M_rdyS; M_wwdelS; M_paritysS; M_rd_datas; M_detectS)

let mc_env =
define_type ‘mc_env’
‘mc_env = MCEnv bool#bool boolfibool boocl#bool wordn#wordn
bool#bcocol bool#bool bool#bool bool#bool
bool#bool wordn#wordn bool#bool wordn¥wordn bool#bool
bool#bool’;;

let RstE = new_recursive_definition

false

mc_env

‘RetR’

“RetE (MCEnv Rst Disable_eeprom Disable_writes I_ad_in I_male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I_mrdy_ MB_data_in
Bdac_en_ Reset_parity)

= Rat”;;

let Disable_eepromE = new_recursive_definition
false
mc_env
‘Disable_eepromk’
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“pisable_sepromB (MCEnv Rst Disable_seprom Disable_writes I_ad_in I_male_
I_rale_ I_cale_ I_hlda_ I_last_ I be_ I _mrdy MB_data_in
Edac_en_ Reset_parity)

= Disable_eeprom”;;

let Disable_writesE = new_recursive_definition

false

mc_env

‘Disable_writesE’

“Disable_writesE (MCEnv Rst Disable_eeprom Disable_writes I_ad_in I_male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I mrdy MB data_in
Edac_en_ Reset_parity)

= Disable_writes”;;

let I_ad_inB = new_recursive_definition

false

mc_env

‘I _ad_inR’

#I_ad_inBE (MCEnv Rst Disable_seprom Disable_writes I_ad_in I male_
I_rale_ I_cale_ I_hlda_ I_last_ I be_ I _mrdy MB data_in
Bdac_en_ Resst_parity)

= I_ad_in”;;

let I_male_E = new_recursive_definition

false

mc_env

‘I_male B’

“I_male_E (MCEnv Rst Disable_seeprcm Disable_writes I_ad_in I male_
I_rale_ I_cale_ I_hlda_ I_last_ I _be_ I_mrdy MB_data_in
Edac_en_ Reset_parity)

= I_male_";;

let I_rale_ R = new_recursive_definition

false

mc_env

‘I_rale B’

#I_rale_E (MCEnv Rst Disable_seprom Disable_writes I _ad_in I male_
I_rale_ I_cale_ I_hlda_I_last_ I _be_ I _mrdy_ MB_data_in
Edac_en_ Reset_parity)

= I_rale_"*;;

let I_cale_R = new_rscursive_definition

false

mc_env

‘I_cale_E'’

»I_cale_E (MCEnv Rst Disable_eeprom Disable_writes I_ad in I_male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I _mrdy MB_data_in
Bdac_en_ Reset_parity)

= I_cale_¥;;

let I_hlda_B = new_recursive_definition
false
mc_env
‘I_hlda_RB’
“I_hlda_B (MCEnv Rst Disable_eeprom Disable_writes I_ad_in I male_
I_rale_ I_cale_ I_hlda_ I_last_ I _be_ I_mrdy_ MB_data_in
Bdac_an_ Reset_parity)

= I _hlda_*;;
let I_last_E = new_recursive_definition
false
mc_env
‘I_last_E’

¥#I_last_E (MCEnv Rst Disable_seeprom Disable_writes I_ad_in I male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I _mrdy MB_data_in
Edac_en_ Reset_parity)

= I_last_~;;

let I_be_R = new_recursive_definition
false
mc_env
‘'I_be_R’



“I_be_E (MCEnv Rst Disable_seeprom Disable_writes I_ad in I_male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I_mrdy MB_data_in
Rdac_en_ Reset_parity)

= I_be_";;

let I_mrdy E = new_recursive_definition

false

mc_env

‘I_mrdy B’

#I mrdy B (MCEnv Rst Disable_eeprom Disable_writes I_ad_in I_male_
I_rale_ I _cale_ XI_hlda_ I_last_ I _be_ I _mrdy_ MB_data_in
Bdac_en_ Reset_parity)

= I mrdy ";;

let MB_data_inE = new_recursive_definition

false

mc_env

'‘MB_data_inR’

“MB_data_inE (MCBnv Rst Disable_eeprom Disable_writes I_ad_in I_male_
I_rale_ I_cale_ I_hlda_ I_last_I_be_ I _mrdy_ MB_data_in
Rdac_en_ Reset_parity)

= MB_data_in”";;

let Bdac_en_E = new_recursive_definition

false

mc_env

‘BRdac_en_B’

“Bdac_en_R (MCEnv Rst Disable_seeprom Disable_writes I_ad _in I_male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I_mrdy MB_data_in
Bdac_en_ Reset_parity)

= Bdac_en_";;

let Reset_parityR = new_recursive_definition

false

mc_env

‘Reset_parityE’

“Reset_parityR (MCEnv Rst Disable_seprom Disable_writes I_ad_in I male_
I_rale_ I_cale_ I_hlda_ I_last_ I_be_ I _mrdy MB_data_in
Bdac_en_ Resst_parity)

= Reset_parity~;;

let Bnv_CASES =
prove_cases_thm (prove_induction_thm mc_env);,

let Env_Selectors_Work = prove_thm
( 'Env_Selectors_Work'’,
! e:mc_env .
e = (MCEnv (RetE @) (Disable_eepromE e) (Disable_writesE e) (I_ad_inE e)
(I_male_E o) (I_rale_R e) (I_cale_E o) (I_hlda_E e) (I_last_E e)
(I_be_E @) (I_mrdy E e) (MB_data_inE e)
(Edac_en_E e) (Reset_parityEk e))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “e:mc_env” Bnv_CASES)
THEN REWRITE_TAC [RstE; Disable_sepromB; Disable_writesE; I_ad_inE;
I_male_E; I_rale_E; I_cale_RB; I_hlda_E; I_last_E; I _be_E;
I_mrdy E; MB_data_inR; Bdac_en_E; Reset_parityE]

let mc_out =
define_type ’‘mc_out’
‘mc_out = MCOut busni#busn wire#wire wordn#wordn busn#busn
bool#bool bool#bool bool#bool bool#bool bool##bool’;;

let I_ad_out0 = new_recursive_definition
false
mc_out
‘I_ad_outO’
#I ad_out0 (MCOut I_ad_out I_srdy_ MB_addr MB_data_out MB_cs_seeprom_
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let

let

let

let

let

let

let

let

let

let

MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= I_ad_out”;;

I_sxdy O = new_recursive_definition
false
mc_out
‘I_sxdy O’
#I_ardy O (MCOut I_ad_out I_srdy MB_addr MB_data out MB_cs_seprom_
MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= I_srdy_";;

MB_addrO = new_recursive_definition
false
mc_out
‘MB_addro’
“MB_addrO (MCOut I_ad_out I_srdy_MB_addr MB_data_out MB_cs_eeprom_
MB_cs_sram_ MB_we_ MB_oce_ MB_parity)
= MB_addr”;;

MB_data_outO = new_recursive_definition
false
mc_out
‘MB_data_outo’
«MB_data_outO (McCOut I_ad_out I_srdy_MB_addr MB_data_out MB_cs_seeprom_
MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= MB_data_out”;;

MB_cs_seprom_O = new_recursive_definition
false
mc_out
‘MB_cs_eeprom 0O’
“MB_cs_eeprom_O (MCOut I_ad_out I_srdy MB_addr MB_data_out MB_cs_seeprom_
MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= MB_cs_eeprom_%;;

MB_cs_sram_O = new_recursive_definition
false
mc_out
‘MB_cs_sram O’
“MB_cs_sram O (Mcout I_ad_out I_srdy_ MB_addr MB_data_out MB_cs_seprom_
MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= MB_cs_sram_";;

MB_we_O = new_recursive_definition
false
mc_out
‘MB_we_0O’
“MB_we_0 (MCOut I_ad_out I_srdy_ MB_addr MB_data_out MB_cs_eeprom_
MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= MB_wWe_";:

MB_oce_0O = nevw_recursive_definition
false
me_out
‘MB_oce_0’
“MB_oe_O (MCOut I_ad _out I_srdy MB_addr MB_data_out MB_cs_eeprom_
MB_cs_sram_ MB_we_ MB_oce_ MB_parity)
= MB_oe_";;

MB_parityO = new_recursive_definition
false
mc_out
‘MB_parityo’
“MB parity0 (MCOut I_ad_out I_srdy_ MB_addr MB_data_out MB_cs_eeprom_
MB_cs_sram_ MB_we_ MB_oe_ MB_parity)
= MB_parity”;;

Out_CASES =
prove_cases_thm (prove_induction thm me_out);;

Out_Selectors_Work = prove_thm
(‘Out_Selectors_Work’,
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“| pimc_out

P = (MCOut (I_ad_outO p) (I_srdy O p) (MB_addr0 p) (MB_data_outO p)
(MB_cs_eeprom O p) (MB_cs_sram O p) (MB_we_O p) (MB_oce_O p)
(MB_parityo p))”,

GEN_TAC

TEEN STRUCT_CASES_TAC (SPEC “pimc_out” Out_CASES)

THEN REWRITE_TAC ([I_ad_outO; I_srdy O; MB addrO; MB_data_outo;

MB_cs_eeprom _O; MB_cs_sram O; MB_we_0O; MB_oce_O;

MB_parityo]
Yis
close_theory();;
= = = e e e e e e ———————————————
Pile: m_block.ml
Author: (c) D.A. Pura 1992-93
Date: 1 March 1993

This file contains the ml scurce for the gate-level specification of the
M-Port of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center.

set_search path (search_path() @ [‘/home/elvisé/dfura/ftep/piu/hol/mport/’;
‘/home/elvisé/dfura/ftep/piu/hol/1ib/‘;
‘/bhome/elvisé/dfura/hol/ml/‘;
’/home/elvisé/dfura/hol/Library/abs_theory/’;
‘/home/elvisé/dfura/hol/Library/tools/’
1)1

set_flag (’‘timing’, true);;
system ‘rm mblock_def.th’;;
new_theory ‘mblock_def’;;

loadf ‘abs_theory’;;
loadf ‘aux_defs’;;

map new_parent [‘maux_def’;’'wordn_def’;’array_def’;‘less_eq’'l;;
map load_parent [’piuaux_def‘; ‘'gates_defl’;’latches_def’;’'ffs_def'];;

let RBP_ty = abs_type_info (theorem ’‘pivaux_def’ ’‘REP’);;

let SBE_Logic_GATE = new_definition
('89B_Logic_GATE’,
“! (i_ad :time->wordn#wordn)
(male mem_enable cs_e_ c¢s_s_ :1time->bool#bool)
(M_se :time->bool) .
SB_Logic_GATE i_ad male mem_senable M_se cs_e_ cs_s_ =
! titime
(M_se (t+l) =
(BSel (male t)) => (ELEMENT (BSel(i_ad t}) (23)) | M se t) /\
(ce_e_ t = ((~ASel{mem_senable t) \/ M_se t},
(~BSel (mem_senable t) \/ M_se (t+l1)))) /\
(cs_s_ t = ((~ASel(mem_enable t) \/ ~M_se t),
{(~BSel (mem_enable t) \/ ~M_se (t+1l))))”
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let WR_Logic_GATE = new_definition
(*WR_Logic_GATE’,
4y (i_ad stime->wordn#wordn)
{(male mem_enable wr rd_mem wr_mem :time->boolibool)
(M_wr :time->bool) .
WR_Logic_GATE i_ad male mem_snable M_wr wr rd _mem wr_mem =
t ti:time .
(M_wr (t+l) =
(BSel(male t}) => (ELEMENT (BSel(i_ad t)) (27)) | M_wr t) /\
(wr t = (M_wr t, M_wr (t+1))) /\ =
(rd_mem t = ({ASel(mem_senable t) /\ ~M_wr t),
(BSel (mem_enable t) /\ ~M_wr (t+1)))) /A
(wr_mem t = ((ASel(mem_enable t) /\ M wr t),
(BSel (mem_enable t) /\ M wr (t+1)))})}”

let Addr_Ctr_GATE = new_definition
(’Addr_Ctr_GATR’,
#y (i_ad addr_out : time->wordn#wordn)
(male rdy :time->booléibool)
(M_addr :time->wordnm) .
Addr_Ctr_GATE i_ad male rdy M_addr addr_out =
! t:time .
(M_addr (t+l) =
(BSel(male t)) => (SUBARRAY (BSel(i_ad t)) (18,0)) |
(BSel(rdy t)) => (INCN 18 (M_addr t)) | M_addr t) /\
(addxr_out ¢t =
({(ASel(rdy t)) => (INCN 18 (M_addr t)) | M_addr t),
((BSel(rdy t)) => (INCN 18 (M_addr t)) | M_addr t)))-

let BE_Logic_GATE = new_definition
(’BE_Logic_GATR’,
«] (i_be_ be_out itime->wordn#wordn)
(male srdy wr_mem ww bw 1 time->boolibool)
(M_be :time->wordn)
BE_Logic_GATE i_be_ male srdy wr_mem M_be be_out ww bw =
! titime .
(M_be (t+l) =
(BSel(male t) \/ BSel(srdy t))
=> (NOTN 3 (BSel(i_be_ t))) | (M be t)) /\
(be_out t = (M_be t, M be t}) /\
(ww t = ((ASel(wr_mem t) /\ (M_be t = (WORDN 3 15))).,
(BSel(wr_mem t) /\ (M_be (t+l) = (WORDN 3 15))))) /\
(bw t = ({ASel{wr_mem t) /\ ~(M_be t = (WORDN 3 15)) ).
(BSel(wr_mem t) /\ ~(M_be (t+l) = (WORDN 3 15)})))*~

let RAy Logic_GATE = new_definition
('Rdy_Logic_GATE',
| (write read zerc_cat wr_mem rdy :time->boolibool)
Rdy_Logic_GATE write read zero_cnt wr_mem rdy =
! titime .
rdy t = (((ASel(write t) /\ ASel(zero_cat t}) \/
(ASel(read t) /\ ASel(zero_cnt t) /\ -ASel(wr_mem N,
{(BSel(write t)} /\ BSel(zero_cmt t)} \/
(BSel(read t) /\ BSel(zero_cnt t) /\ ~BSel(wr_mem t)))}”

Vi
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let Ctr_Logic_GATER = new_definition
{‘Ctr_Logic_GATE’,
#“1 (dn 1ld in zero_cnt :time->bool#bool)
(M_count :time->wordn)
Cctr_Logic_GATE in dn 14 M_count zero_cnt =
! t:time .
(M_count (t+l) = =
BSel(ld t} => (BSel(in t) => (WORDN 1 1) | (WORDN 1 2)) |
BSel(dn t) => (DECN 1 (M_count t)) | (M_count t)) /\
(zero_cnt t = ((M_count t = (ASel(dn t) => (WORDN 1 1) | (WORDN 1 0)})),
(M_count ¢ = (BSel{(dn t) => (WORDN 1 1) | (WORDN 1 0})})))”

let Enable_Logic_GATE = new_definition

{ ‘Enable_Logic_GATE’,

#{ (cs_eeprom_ rd_mem address read write byte_write wwdel :time->boolibocl)
(disable_eeprom disable_writes ce_ edac_le we_ :time->boolibool)
{mb_wr_en_ :time->bool#bool)

Enable_Logic_GATE cs_eeprom_ rd_mem address read write byte_write wwdel
disable_eeprom disable_writes oce_ edac_le we_mb_wr_en_ =
! t:time .
{oe_ t = ((~{(ASel(rd _mem t) /\ ASel(address t)) \/ ASel(read t}))),
(~((BSel(rd _mem t) /\ BSel(address t)) \/ BSel(read t))))) /\
(we_ t = ((~{(ASel(cs_eeprom_t) \/ ~ASel(disable_eeprom t)) /\
~ASel (disable_writes t) /\
(ASel (byte_write t) \/ ASel(write t) \/ ASel{(wwdel t}))),
(~((BSel{cs_eeprom_ t) \/ ~BSel{(disable_seprom t)) /\
~BSel (disable_writes t) /\
(BSel (byte_write t) \/ BSel{(write t) \/ BSel(wwdel t)})})) /\
{edac_le t = (ASel(read t), BSel{read t))}} /\
(mb_wr_en_t = ((~ASel(write t)), ~BSel(write t)})”

Q= = . = = = . -~ —————
Generation logic for I_srdy_.
________________________________________________________________________________ %
let Srdy_Logic_GATE = new_definition
(’Srdy _Loglc_GATE’,
#1 (wr rdy rdy outQ srdy_ :time->boocl#bool)
Srdy_logic_GATRE wr rdy rdy_out(Q srdy_ =
! t:time .
srdy_ t = ((~((ASel(rdy_outQ t) /\ ~ASel(wr t)) \/
(ASel(xrdy t) /\ ASel(wr t)})),
(~((BSel(xrdy_outQ t) /\ ~BSel(wr t)) \/
(BSel(rdy t) /\ BSel(wr t)))))”
Yii
Gy m e o e e e e S — e e e m e e e e eeeeee—e e e —amsesteeeema——————
Memory decode logic.
________________________________________________________________________________ %

let EDAC_Decode_lLogic_GATR = new_definition
( 'EDAC_Decode_Logic_GATR',
#! (rep :*REP_ty)
(mb_data_in data_out detect_out :time->wordn#wordn)
(edac_en :time->bool#bool) .
EDAC_Decode_Logic_GATE rep mb_data_in edac_en data_out detect_out =
{ t:time .
(data_out t =
((ASel(edac_en t) => (Ham _Dec rep (ASel(mb_data_in t)))
| ASel(mb_data_in t)),
(BSel(edac_en t) => (Ham_Dec rep (BSel(mb_data_in t)))
| BSel(mb_data_in t)))) /\
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(detect_cut t =
((ASel(edac_en t) => (Ham Detl rep (ASel (mb_data_in t)))
| (WORDN 3 0}),
(BSel (edac_en t) => (Ham Detl rep (BSel (mb_data_in t)}]}
| (WORDN 3 0))}))”

let Read_Latches_GATE = new_definjtion
('Read_Latches_GATR’,
“y (rep:*RBP_ty)
(data_inD detect_inD m_data_outQ 1time-~>wordn#wordn)
(edac_en edac_le detect_inE m_detect_outQ :time->boocliébool)
(M_rd_data M_detect :time->wordm) .
Read_Latches_GATE rep data_inD edac_en edac_le detect_inD detect_inE
M_rd _data M_detect m_data_outQ m_detect_outQ =
1 t:time .
(M_rd_data (t+l) =
BSel(edac_le t) => (BSel(data_inmD t)) | (M_rd data t)) /N
(M_detect (t+l) =
BSel(detect_inE t) => (BSel{detect_inD t)) | (M_detect t)) /\
(m_data_outQ t = (M_rd _data t, M_rd_data t)) /\
{m_dstect_outQ t =
((Ham_Det2 rep (M_detect t, ASel(edac_en t))),
(Ham _Det2 rep (M_detect (tel), BSel(edac_en t)})))”

let Detect_Enable_Logic_GATE = new_definition
(‘Detect_Enable_Logic_GATE’,
#] (edac_en rd_mem detect_inE 1t ime->bool#bool)
Detect_Enable_Logic_GATE edac_en rd mem detect_inE =
! t:time .
detect_inE t =
(({ASel(edac_en t) /\ ASel(rd mem t)) \/ ~ASel(rd mem t)),
((BSel(edac_en t) /\ BSel(rd_mem t}) \/ ~BSel(rd_mem t)))”

let Mux_Out_Logic_GATE = new_definition
(‘Mux_Out_Logic_GATE’,
#) (m_data_out( i_ad be mb_data_out 1time ->wordni#wordn)
Mux_Out_Logic_GATE m_data_outQ i_ad be mb_data_out =
! t:time .
let odlA =
{(MALTER
ARBN
(7,0)
( (BLEMENT (ASel(be t})} (0))
=> (SUBARRAY (ASel(i_ad t)) (7,0))
| (SUBARRAY (ASel(m_data outQ t)) (7,0)))) im
let od2A =
{MALTER
odlAa
(15,8)
( (RLEMENT (ASel(be t)) (1))
=> (SUBARRAY (ASel(i_ad t)) (15,8))
| (SUBARRAY (ASel(m _data_outQ t)) (15,8)))) in
let od3A =
(MALTER
od2A
(23,16)
{ (ELEMENT (ASel(be t)) (2})
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=> (SUBARRAY (ASel(i_ad t)) (23,16))
| (SUBARRAY (ASel(m_data_outQ t)) (23,16)))) in
let oddA =
(MALTER
od3a
(31,24)
( (BLEMENT (ASel(be t)) (3))
=> (SUBARRAY (ASel(i_ad t)) (31,24))
| (SUBARRAY (ASel(m data_outQ t)} (31,24)))) in
let odlB =
(MALTER -
ARBN
(7,0)
( (ELEMENT (BSel(be t)) (0))
=> (SUBARRAY (BSel(i_ad t)) (7,0))
| (SUBARRAY (BSel(m_data_ocutQ t)) (7,0))})) in
let 0d2B =
(MALTRR
odlB
(15,8)
( (ELEMENT (BSel{(be t}) (1))
=> (SUBARRAY (BSel(i_ad t)) (15,8))
| (SUBARRAY (BSel(m data_outQ t)) (15,8)))) in
let cd3B =
(MALTER
od2B
(23,186)
( (ELEMENT (BSel(be t)) (2))
=> (SUBARRAY (BSel(i_ad t))} (23,16))
| (SUBARRAY (BSel(m_data_outQ t)) (23,16)))) in
let oddB =
(MALTER
od3B
(31,24)
( (ELEMENT (BSel(be t)) (3))
=> (SUBARRAY (BSel(i_ad t)) (31,24))
| (SUBARRAY (BSel(m_data_ocutQ t)) (31,24)))) in
(mb_data_out t = (ocddA, oddB))”
)iz

B e e e e e e e mmemmemm e emmmemem e e emmmem e m e —me————maaeem—aa
Data encoding logic.
................................................................................ %
let EBnc_oOut_logic_GATE = new_definition
{ ‘Enc_out_Logic_GATE’,
~1 (rep :~REBP_ty)
{mb_data_out mb_edata_out :time->wordn#wordn)
Enc_Out_Logic_GATE rep mb_data_out mb_edata_out =
! t:time .
mb_edata_ocut t =
((Ham_Enc rep (ASel(mb_data_ocut t))),
(Ham_Enc rep (BSel(mb_data_ocut t))))}~”
| E¥]
Qe e o o e e = e e e = —m e m e m e e e em——e———a
Input logic for M_parity latch.
________________________________________________________________________________ %

let Memparity_In_Logic_GATE = new_definition
(‘Memparity_In_ Logic_GATE’,
“! (srdy mem_enable detect_outQ rst reset_parity :time->bool#bool)
(memparity_inS memparity_inR memparity inR :time->boolibool) .
Memparity In_Logic_GATE srdy mem_snable detect_outQ rst reset_parity
memparity insS memparity_inR memparity_inR =
! titime .
(memparity_ins t =
({(ASel(srdy t) /\ ASel(mem_senable t) /\ ASel (detect_outQ t}),
(BSel(srdy t) /\ BSel(mem_enable t) /\ BSel (detect_outQ t))))} /\
{memparity inR t =
((ASel(reset_parity t) \/ ASel(rst t)),
(BSel (reset_parity t) \/ BSel(rst t})))) /\

71



(memparity inE t =
{ (ASel (memparity_ins t) \/ ASel(memparity_ imR t)),
(BSel (memparity_insS t) \/ BSel(memparity_ inR t))})”

TSI it bt
M-Port controller state machine.
................................................................................ %
let FSM_GATE = new_definition
(PSM_GATB’, -
#1 (male_in_ rd_in bw_in ww_in last_in_ 1time->bool#bool)
(mrdy_3in_ zero_cnt_in rst_in :time->bool#bool)
(state :time->mfsm_ty)
(male_ rd bw ww last_ mrdy zero_cnt rst :time->bool)
(address_out read_out write_out :time->bool#bool)
(byte_write_out mem_senable_out 1time->bool#bool)
FSM_GATE male_in_ rd_in bw_in ww_in last_in_ mrdy_in_ zero_cnt_in rst_in
state male_ rd bw ww last_ mrdy_zero_cant rst
address_out read_out write_out byte_write_out mem_enable_out =
! t:time.
{(state (t+l) =
(rst t) => MI |
(state t = MI) => ({(-~male_ t) => MA | MI) |
(state t = MA) =>
(((~mxdy_ t) /\ ww t) => MW |
((~mxdy_ t) /\ (rd t \/ bw t)) => MR | MA} |
(state t = MR) =>
((bw t /\ zero_cant t) => MBW |
(last_ t /\ rd t /\ zerc_cmt t) => MA |
((~last_ t) /\ rd t /\ zero_cmt t) => MRR | MR) |
(state t = MRR) => MI |
(state t = MW) =>
({zero_cnt t /\ ~last_ t) => MI |
(zero_cnt t /\ last_ t) => MA | MW} | MW) /\
(male_ (t+1) = BSel(male_in_ t)) /\
{(rd (t+1) = BSel(rd _imn t)) /\
(bw (t+l) = BSel(bw_in t)) /\
(ww (t+1) = BSel(ww_in t)) /\
(last_ (t+l) = BSel(last_in_ t)) /\
{mrdy_ (t+l) = BSel(mrdy_ in_ t)} /\
(zero_cnt (t+l) = BSel(zero_cat_in t)) /\
(rst (t+l1l) = BSel(rst_in t)) /\
(address_out t = ((state (t+l) = MA), (state (t+l) = MA)}) /\
(read_out t = ((state (t+1) = MR), (state (t+i) = MR))) /\
(write_out t = ((state (t+l) = MW), (state (t+l) = MW))) /\
(byte_write_out t = {(state (t+l) = MBW), (state (t+l) = MBW))) /\
(mem_enable_out t = ((~(state (t+l) = MI)), (~(state (t+l) = MI))))”
Vit
R mmmmmmm i —mammmm e mm————m oS emmememmmmmmeeeemo o ese e eesseess————c-o-o-o—s
M-Port Block.
________________________________________________________________________________ %

let MBlock_GATE = new_definition
(‘MBlock_GATE’,
#) (rep 1*REP_ty) (s :time->mc_state) (s :time->mc_env) (p itime->mc_out)
MBlock_GATE rep 8 @ P =
? (male mem_enable wr rd_mem wr_mem rdy outQ sxdy ww bw 1t ime->bool#bool)
(address read write byte_write zero_cnt rdy :time->bool#bool)
(count_inDN count_inLD wwdel_inD wwdel_outQ edac_le :time~->bool#bool)
(mb_wr_en_ rdy_outQ srdy_ edac_en detect_inE :time->bool#bool)
(memparity_inS memparity_inR memparity_inE :time->boolidbool)
(m_detect_outQ :time->bool#bool)
(be data_out detect_out mb_data_out mb_edata_out :time->wordn#wordn)
{m_data_ocutQ :time->wordnié#wordn) .
(NOT_GATE (sig I_male_E o) male) /\
(SE_Logic_GATE (sig I_ad_inE e) male mem_senable (sig M_sesS s)
(sig MB_cs_eeprom O p) (sig MB_cs_sram O p)) /\
(WR_Loglc_GATE (sig I_ad_inE e) male mem enable (sig M_wrS s) wr
rd_mem wr_menm) /\

72



(AQdr_Ctr_GATE (sig I_ad_inER e) male rdy outQ (sig M_addrs s)
(sig MB_addro p)) /\

(BE_Logic_GATE (sig I_be_ R e) male srdy wr_mem (sig M_beS s) be ww bw)} /\

(Rdy_Logic_GATE write read zerc_cnt wr_mem rdy) /\

(Ctr_Logic_GATE (sig MB_cs_eeprom O p) count_inDN count_inLD

(sig M_countsS s) zero_cat) /\

(OR2_GATE write read count_inDN) /\

(OR2_GATE address byte_write count_inlD) /\

(AND2_GATE ww address wwdel_inD) /\

(DLatB_GATE wwdel_inD (sig M_wwdelS s) wwdel_ocutQ) /\

(Enable_Logic_GATE (sig MB_cs_seprom O p) rd _mem address read write
byte_write wwdel_outQ (sig Disable_sepromE e)

(sig Disable_writesE e) (sig MB_oce_O p) edac_le
(sig MB_we_O p) mb_wr_en_)} /\

(DFFA_GATE rdy (sig M_rdys s) rdy_outQ) /\

{8rdy_Logic_GATE wr rdy rdy_outQ srdy_) /\

(TRIBUF_GATE srdy_ mem_enable (sig I_srdy_© p)) /\

{NOT_GATE srdy_ sxrdy) /\

(NOT_GATE (sig Edac_en_E e) edac_en) /\

(EDAC_Decode_Logic_GATE rep (sig MB_data_inE o) edac_en data out

detect_out) /\

(Read_Latches_GATE rep data_out edac_en edac_le detect_out detect_inE
(sig M_rd_datas s) (sig M_detectS s) m_data_outQ
m_detect_outQ) /\

(TRIBUPD_GATE m_data_outQ rd mem (sig I_ad_outo p)) /\

(Detect_Enable_Logic_GATR edac_en rd_mem detect_inE) /\

(Mux_out_Logic_GATE m_data_outQ (sig I_ad_inE e) be mb_data_out) /\

(Bnc_Out_Logic_GATE rep mb_data_out mb_edata_ocut) /\

(TRINBUFn_GATE mb_edata_out mb_wr_en_ (sig MB_data_outO p)) /\

(Memparity In Logic_GATE srdy mem_enable m_detect_outQ (sig RstE e)

(sig Reset_parityE e) memparity ins
memparity_inR memparity_inE) /\

(DSRELatB_GATE GND memparity_ins memparity inR memparity_ink

(sig M_paritys s) (sig MB_parityo p}) /\

(FSM_GATE (sig I_male_E o) rd mem bw ww (sig I_last_E e) (sig I _mrdy E e)
zerco_cnt (sig RstE e) (sig M_fsm stateS s) (sig M_fsm male_S s)
(sig M_fasm_rdS s) (sig M_fsm_bwsS s} (sig M_fsm_wwS s)
(aig M_fsm_last_8 s) (sig M_fsm_mrdy S s)
(sig M_fsm_zero_cntS s) (sig M_fsm_rstS s) address read write
byte_write mem_enable)”

Yis

let MBlock_BXP = save_thm
(‘MBlock_EBXP’,
(BETA_RULR
(REWRITE_RULE [SB_Logic_GATE;WR_Logic_GATE;Addr_Ctr_ GATE;BE_Logic_GATE;
Rdy_Logic_GATR;Ctr_Logic_GATE;EBnable_Logic_GATE;
sSrdy_Logic_GATE; BDAC_Decode_Logic_GATE;Read_Latches_GATE;
Detect_Enable_Logic_GATE; (EXPAND_LET_RULE Mux_Out_Logic_GATE);
Rnc_Out_Logic_GATE;Menparity In_logic_GATE;FSM_GATE;NOT_GATE;
OR2_GATE; AND2_GATE; TRIBUF_GATE; TRIBUFn_GATE; TRINBUFu_GATE;
DLatB_GATER; DSRELatB_GATE;DPFA_GATE;ASel;BSel;GND;sig]
(SPEC_ALL MBlock_GATR)))
Vi

close_theory();:

B — — e e~ e e e e e e e e m e e e e e e e e mm e mm— e mm—————————————
Pile: mclock_def .ml
Author: (c) D.A. Pura 1992-93
Date: 1 March 1993

This file contains the ml scurce for the clock-level specification of the PIU
M-Port, an ASIC developed by the Embedded Processing Laboratory, Boeing High
Technology Center. The bulk of this code was translated from an M-language
simulation program using a translator written by P.J. Windley at the
University of Idabho.
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set_search_path (search _path() & [’ /home/elvisé/dfura/ftep/piu/hol/1ib/’;
' /home/elvisé/dfura/ftep/piu/hol/mport/’;
‘ fhome/elvisé/dfura/hol/Library/abs_theory/’;
‘ /home/elvis6/dfura/hol/Library/tools/’;
' /home/elvisé/dfura/hol/ml/ "’
1}11

system ‘rm mclock def.th’;;
new_theory ‘mclock_def’;;

loadf ‘abs_theory’;:
loadf ‘aux_defs’;;

map new_parent [‘array_def’; ‘wordn_def’; ‘less_eq’]l ;)
map load_parent [’‘piuaux_def’; 'maux def‘};:

new_type_abbrev (‘timeC’, “:num”);;

let REP_ty = abs_type_info (theorem ‘pluaux_def‘ ‘REP‘);;

let MC_NSF = new_definition
(’MC_NBSP?’,
#y (rep :*REP_ty) (s :mc_state) (e :mc_env) .
MC_NSF rep 8 @ =
let M_fsm state = M_fam statesS s and
M _fsm_male_ = M_fsm male_S s and
M_fsm rd = M_£sm _rdS s and
M _fem bw = M_fsm bwS s and
M_fsm ww = M_fsm wwS s and
M_fsm_last_ = M_fsm _last_8 s and
M_fsm mrdy = M_fsm mrdy § s and
M_fsm_zero_cnt = M_fem_zero_cntS s and
M_fsm_rst = M_fsm _rstS s and
M se = M_seS s and
M Wwr = M_wrS8 s and
¥M_addr = M_addrsS s and
M_be = M _beS s and
M_count = M_countS s and
M_rdy = M_rdyS s and
M_wwdel = M_wwdelS s and
M_parity = M_paritys s and
M_rd_data = M_rd_datasS s and
M_detect = M_detects s in
let Rst = RstE e and
Disable_seeprom = Disable_eepromE e and
Disable_writes = Disable_writesE e and
I_ad_in = I_ad_inE e and
I_male_ = I _male E e and
I_last_ = I_last_E e and
I be_ = I_be_B e and
I_mrdy_ = I_mrdy B e and
MB_data_in = MB_data_inE e and
Edac_en_ = Bdac_en_B e and
Reset_parity = Reset_parityE e in
let new_M_fsm state =
((M_fsm_rst) => MI |
(M_fsm state = MI) => ((~-M_fsm_male_) => MA | NI) |
(M_fsm_state = MA) =>
(((~M_fsm_mrdy ) /\ M_fsm ww) => MW |
((~-M_fsm_mrdy ) /\ (M_fsm_rd \/ M_fsm bw)) => MR | MA) |
(M_fsm_state = MR) =>
((M_fsm_bw /\ M_fsm_zero_cnt) => MBW |
(M_fsm_last_ /\ M_fsm_xd /\ M_fsm_zerc_cnt) => MA |
((~M_fsm_last_) /\ M_fsm rd /\ M_fsm zerc_cnt) => MRR | MR) |
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(M_fsm_state = MRR) => MI |
(M_fsm_state = MW) =>
((M_fsm_zero_cnt /\ ~M_fsm_last_) => MI |
(M_fsm_zero_cnt /\ M_fsm_last_) => MA | MW} | MW) in
let address = (new_M_fsm_state = MA)} in
let read = (new_M_fsm_state = MR) in
let write = (new_M_fsm_state = MW) in
let byte_write = (new M fsm state = MBW) in
let mem_snable = (- (new_M_£fsm_state = MI)) in

let zero_cnt = (M _count = ((write \/ read ) => (WORDN 1 1) | (WORDN 1 0)}})
in =
let new_M_se =
((~BSel(I_male_)) => (ELEMENT (BSel(I_ad_in)) (23)) | M_se) in
let new_M _wr =
((~BSel(I_male_)) => (ELEMENT (BSel(I_ad_in)) (27)) | M_wr) in

let new_M_addr =
((~BSel(I_male_)}) => (SUBARRAY (BSel(I_ad_in)) (18,0)) |
(M_rdy) => (INCN 18 M_addr) | M_addr) in
let rd_mem = ((mem_enable /\ ~M_wr),
(mem_enable /\ ~new_M_wr)) in
let wr_mem = ( (mem_enable /\ M_wr),
(mem_enable /\ new_M_wr)) in
let rdy = ({((write /\ zero_cnt) \/
(read /\ zero_cnt /\ ~ASel(wr_mem))),
((write /\ zero_cat) \/
(read /\ zero_cnt /\ ~BSel(wr_mem)))) in
let srdy_ =
((~((M_xrdy /\ ~M_wr) \/ (ASel(rdy) /\ M_wr))}),
(-((M_rdy /\ ~new_M_wr) \/ (BSel(rdy) /\ new_M_wr)))) inm
let new_M_be =
((~BSel(I_male_) \/ ~BSel(srdy_)) => (NOTN 3 (BSel(I_be_)})) | M_be) in
let new_M_count =
((address \/ byte_write) =>
((~mem_snable \/ new_M_se) => (WORDN 1 1) | (WORDN 1 2)) |
(write \/ read) => (DECN 1 M_count) | M_count) in
let new_M_rdy = (BSel(rdy)) im
let bw = ((ASel(wr_mem) /\ ~(M_be = (WORDN 3 15)}),
(BSel(wr_mem) /\ ~(new_M_be = (WORDN 3 15)))) in
let ww = ((ASel(wr_mem) /\ (M be = (WORDN 3 15))),
(BSel(wr_mem) /\ (new M be = (WORDN 3 15)))) inmn
let new_M_wwdel = (BSel(ww) /\ address) in
let new_M_rd_data =
(read => ((~BSel(Bdac_en_)) => (Ham_Dec rep (BSel(MB_data_in)))
| BSel(MB_data_in))
| M_rd_data) in
let new_M_detect =
(((~BSel(Edac_en_) /\ BSel(rd mem)) \/ ~BSel(rd_mem))
=> ((~BSel(Bdac_en_)) => (Ham_Detl rep (BSel(MB_data_in)))
| (WORDN 3 0))
! M_detect} in
let paritys =
(~BSel (sxrdy_ ) /\ mem_enable
/\ Ham_Det2 rep (new_M_detect, -BSel(Bdac_en_))) in
let parityR = (BSel (Reset_parity) \/ BSel(Rst)) in
let new_M_parity =
((paritys \/ parityR)
=> ((paritys /\ ~parityR) => T |
(~paritys /\ parityR) => P |
(~paritys /\ ~parityR) => F | ARB)
| M_parity) in
let new_M fsm male_ = (BSel(I_male_)) in
let new M fsm rd = (BSel(rd_mem)) in
let new _M_fsm bw = (BSel(bw)) in
let new_M_fsm _ww = (BSel(ww)) in
let new_M_fsm last_= (BSel(I_last_)) in
let new_M_fsm mrdy = (BSel(I_mrdy_))} in
let new_M_fsm_zero_cnt = zero_cnt in
let new_M_fsm_rst = (BSel(Rst)) in

(MCState new_M_fsm_state new_M_fsm_male_ new_M fsm_rd new M_fsm_bw

new_M_fsm_ww new_M_fsm_last_ new M_fsm_mrdy_new_M_fsm_zero_cnt
new_M fsm rst new_M_se new_M wr new M_addr new_M_be new_M_count
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Yii

new_M rdy new_M_wwdel new_M | parity new_M_rd_data new_M_detect)”

let MC_NSF_REBW = save_thm
{ 'MC_NSP_REW’,
(REWRITE_RULE [ASel;BSel] MC_NSF)

)i

let MC_OF = new_definition
('MC_OF’,
«y (rep :*REP_ty) (s :mc_state) (e :mc_env)
MC_OF oD 8 & =

let

let

let

let
let
let
let
let
let
in

let

let

let

M_fsm_state M_fsm_states s and
M_fsm_male_ M_fsm male_S s and
M_fsm_rd = N_fsm_rdsS s and
M _fsm bw = M_fsm_bwsS s and
M_fsm ww = M_fsm wwS s and
M_fsm last_ = M_fsm last_S s and
M_fsm_mrdy_ = M_fsm mrdy S s and
M_fsm_zero_cnt = M_fsm_zerc_cntS s and
M_fsm_rst = M_fsm_rstS s and
M_se = M_seS s and
M_wr = M_wrS s and
M_addr = M_addrsS s and
M_be = M _beS s and
M_count = M_countS s and
¥ rdy = M_rdysS s and
M_wwdel = M_wwdelS s and
M_parity = M_paritys s and
M_rd_data = M_rd_datasS s and
M_detect = M_detectS s in
Rst = RstE e and
Disable_eeprom = Disable_sepromE e and
Disable_writes = Disable_writesE e and
I_ad_in = I_ad_inE e and
I_male_ = I_male_E e and
I_last_ = I_last_E e and
I_be_ = I_be_E e and
I_mrdy = I_mrdy E e and
MB_data_in = MB_data_inE e and
Edac_en_ = Edac_en_E e and
Reset_parity = Reset_parityR e in
new_M_fsm_state =
((M_fem_rst) => MI |
(M_fsm_state = MI) => ((~M_£sm_male_) => MA | MI) |
(M_fsm_state = MA) =>

(((~M_fem_mrdy_)} /\ M_fsm ww) => MW |

((~M_gsm_mrdy_) /\ (M_fsm_rd \/ M_fem bw)) => MR | MA) |

(M_fsm_state = MR) =>
((M_fsm_bw /\ M_fsm_zerc_cnt) => MBW |
(M_fsm_last_ /\ M_fsm rd /\ M_fsm_zerco_cnt) => MA |

((-M_fsm_last_) /\ M_fsm_rd /\ M_fsm_zero_cnt) => MRR | MR) |

(M_fsm_state = MRR) => MI |
(M_fsm_state = MW) =>
((M_fsm_zero_cat /\ ~M_fsm_last_) => MI |

(M_fsm_zero_cnt /\ M_fsm_last_) => MA | MW} | MW) in

address = (new_M_fsm_state = MA) in

read = (new_M_fsm_state = MR) in

write = (new_M_fsm_state = MW) in

byte_write = (new_M_fsm_state = MBW) in

mem_enable = (~-(new_M_fsm state = MI)) in

zero_cnt = (M _count = ((write \/ read ) => (WORDN 1 1)

new_M se =

(WORDN 1 0)))

((~-BSel(I_male_)) => (ELEMENT (BSel(I_ad_in)) (23)) | M_se) in

new_M wWr =

((~BSel(I_male_)) => (ELEMENT (BSel(I_ad_in)) (27)) | M_wr) in

new_M_addr =
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((~BSel(I_male_)) => (SUBARRAY (BSel(I_ad_in)) (18,0)}) |
(M_rdy) => (INCN 18 M_addr) | M_addr) imn
let rd_mem = ((mem_enable /\ ~M_wr),
(mem_enable /\ ~new_M_wr)) in
let wr_mem = ((mem_enable /\ M_wr),
(mem_enable /\ new_M_wr)) in
let rdy = (((write /\ zero_cmnt} \/
(read /\ zero_cnt /\ ~ASel{(wr_mem))),
((write /\ zero_cnt) \/
(read /\ zero_cat /\ ~BSel(wr_mem)))) in
let srdy_ = -
((~((M_rdy /\ ~M_wr) \/ (ASel(rdy) /\ M_wr})),
(~((M_rdy /\ ~new_M_wr) \/ {(BSel(rdy) /\ new_M wr)))) in
let new_M_be =
((~BSel(I_male_) \/ ~BSel(srdy_)) => (NOTN 3 (BSel(I_be_})}) | M_be}
let new_M_count =
((address \/ byte_write) =>
((~mem_enable \/ new_M_se) => (WORDN 1 1) | (WORDN 1 2}) |
(write \/ read) => (DECN 1 M_count) | M_count) in
let new_M_rdy = (BSel(rdy)) in
let bw = ((ASel(wr_mem) /\ ~(M_be = (WORDN 3 15))),
(BSel(wr_mem) /\ ~(new_M_be = (WORDN 3 15)))) in
let ww = ((ASel(wr_mem) /\ (M_be = (WORDN 3 15))),
(BSel (wr_mem) /\ (new_M_be = (WORDN 3 15)))) im
let new_M_wwdel = (BSel(ww) /\ address) in
let new_M_rd data =
(read => ((~BSel(Edac_en_)) => (Ham_Dec rep (BSel(MB_data_in)))
| BSel(MB_data_in))
| M_rd_data) in
let new_M_detect =
({(~-BSel(Bdac_en_) /\ BSel{(rd_mem)) \/ ~BSel{rd_mem))
=> ((~BSel(Edac_en_)) => (Ham Detl rep (BSel(MB_data_in)))
| (WORDN 3 0))
| M_detect) in
let paritys =
(~BSel(srdy_) /\ mem_enable
/\ Ham Det2 rep (new_M_detect, ~BSel(Bdac_en_))) in
let parityR = (BSel(Reset_parity) \/ BSel(Rst)) in
let new_M_parity =
((paritys \/ parityR)
=> ((paritys /\ -parityR) => T |
(~paritys /\ parityR) => F |
(~paritys /\ ~parityR) => F | ARB)
| M_parity) in
let new_M_fsm male_ = (BSel(I_male_)) in
let new_M_fsm _rd = (BSel(rd_mem)) in
let new_M_fsm _bw = (BSel(bw)) in
let new_M_fsm ww = (BSel(ww)) in
let new_M_fsm last_ = (BSel(I_last_)) in
let new M _fsm mrdy = (BSel{(I_mrdy_)) in
let new_M_fsm_zero_cnt = zero_cat in
let new_M fem rst = (BSel(Rst)) in
let I_ad_out = (((ASel{(rd _mem)) => BUSN M_rd_data | Offn),
((BSel(rd_mem)) => BUSN M_rd_data | Offn)) in
let I_srdy_ = (((mem_enable) => WIRR (ASel(srdy_)) | Z),
((mem_enable) => WIRE (BSel(srdy_)) | 2)) in
let MB_addr =
(((M_rdy) => (INCN 18 M_addr) | M_addr),
((M_rdy) => (INCN 18 M_addr) | M_addr)) in
let odlA =
(MALTER
ARBN
(7,0)
((BELEMENT M_be (0})
2> (SUBARRAY (ASel(I_ad_in)) (7,0))
| (SUBARRAY M_rd_data (7,0)))) in
let od2A =
(MALTER
odl1lA
(15,8)
((BLEMENT M_be (1))
=> (SUBARRAY (ASel(I_ad in)) (15,8))
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| (SUBARRAY M_rd_data (15,8))})) in
let od3A =
(MALTER
od2A
(23,16)
( (BLEMENT M_be (2))
=> (SUBARRAY (ASel(I_ad_in)) (23,16))
| (SUBARRAY M_rd_data (23,16)))) in
let OddA =
(MALTER
od3A -
(31,34)
({RLEMENT M_be (3))
=> (SUBARRAY (ASel(I_ad_in)) (31,24))
| (SUBARRAY M_rd_data (31,24)))) in
let odlB =
(MALTER
ARBN
(7,0}
( {BLEMENT M_be (0))
=> (SUBARRAY (BSel(I_ad_in)) (7,0))
| (SUBARRAY M_rd_data (7,0)}))) in
let od2B =
(MALTER
odlB
{15,8)
{ (ELEMENT M_be (1))
=> (SUBARRAY (BSel(I_ad_im)) (15,8))
| (SUBARRAY M_xrd_data (15,8)))) in
let od3B =
(MALTER
od2B
(23,16)
( (BLEMENT M _be (2))
=> (SUBARRAY (BSel(I_ad_in)) (23,16))
| (SUBARRAY M_rd_data (23,16}))) in
let ©d4B =
(MALTER
od3B
(31,24)
( (BLEMENT M_be (3))
=> (SUBARRAY (BSel(I_ad_in)) (31,24))
| (SUBARRAY M_rd_data (31,24)))) in
let MB_data_out = ({(write) => BUSN (Ham_Enc rep oddA) | offnmn),
((write) => BUSN (Ham_Enc rep od4B) | Offn}) in
let MB_cs_eeprom_ = ((~mem_enable \/ M_se), (-mem_senable \/ new_M_se))
let MB_cs_sram_ = ((-mem enable \/ -M_se), (-mem_enable \/ ~new_M_se))
let MB_we_ =
({~((ASel(MB_cs_seprom_) \/ ~ASel(Disable_seprom))} /\
~ASel(Disable_writes) /\
(byte_write \/ write \/ M_wwdel})),
(~({(BSel(MB_cs_eeprom_) \/ ~BSel(Disable_seprom}) /\
~BSel (Disable_writes) /\
(byte_write \/ write \/ new_M_wwdel)))) in
let MB_oce_ = ((~((ASel(rd_mem) /\ address) \/ read)),
(~((BSel(rd_mem) /\ address) \/ read))) in
let MB_parity = (M_parity, new_M_parity) in

(Mcout I_ad_out I_srdy_ MB_addr MB_data_out MB_cs_eeprom_ MB_cs_sram_
MB_we_ MB_oe_ NB_parity)”
Yii

let MC_OF_REW = save_thm
("MC_OF_REW’,
(REWRITE_RULE {ASel;BSel] MC_OF)
Vi

let MC_Exec = new_definition
(MC_Exec’,
»y (mci :MCI} (s i1timeC->mc_state) (e :timeC->mc_env) (p :timeC->mc_out)
(t :timeC)
MC_Bxec mcl s e p t = T”
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Yiz

let MC_PreC = new_definition
('MC_PrecC’,
#1 (mci 1MCI) (s :timeC->mc_state) (e :timeC->mc_env) (p :timeC->mc_out)
(t :timeC)
MC_PreC mci s ep t = T
Yii

let MC_PostC = new_definition
(*“MC_PostC’,
“) (rep :*RBP_ty) (mci :MCI) (s :timeC->mc_state) (e :timeC->mc_env)
(p :timeC->mc_out) (t :timeC)
MC_ PostC rep mcl s e p t =
(s (t+l) = MC_NSF rep (s t) (e t)) /\
(Pt = MCOF rep (s t) (e t})”

Vi

let MC_Correct = new_definition

('MC_Correct’,

#y (rep :AREP_ty) (mci :MCI) (s :timeC->mc_state) (e :timeC->mc_env)
(p :timeC->mc_out) (t :timeC)

MC_Correct rep mci s e p t =

MC_Exec mci s e D t /\
MC_PreC mci s e D C
zE>
MC_PostC rep mcli s e p t~

Yii

let MCSet_Correct = new_definition
{'MCSet_Correct’,
“f (rep :*REP_ty) (s :timeC->mc_state) (e :timeC->mc_env) (p :timeC->mc_out).
MCSet_Correct rep s e p = ! (mci:MCI)(t:timeC). MC_Correct rep mci s e p t~

Vi

let Next_State_THM = TAC_PROCP
(([), “MCSet_Correct rep s e p ==> (s (t+l) = MC_NSP rep (s t) (e t))”),
RERWRITE_TAC [MCSet_Correct;MC_Correct;MC_Exec;MC_PreC;MC_PostC]
THEN REWRITE_TAC
[LEPT_IMP_PORALL_CONV
“(le.
(s(t + 1) = MC_NSF rep (s t) (e t)) /\
(pt = MCOP Tep (s t)(e t))) ==>
(s (t+l) = MC_NSF rep (s t)(e t))*}
THEN EXISTS_TAC “t:timeC”
THEN REWRITE_TAC (ADD_CLAUSES]
THEN STRIP_TAC
Vit

let M_fsm_state_ISO = save_thm
(‘M_fsm_state_ISO’,
{DISCH_ALL
(REWRITE_RULRE
[EXPAND_LET_ RULE MC_NSF_REW;M_fsm_stateS)
(SUB8_OCCS [(({2],UNDISCH (Next_sState_THM))]
(REPL “M_fsm_stateS (s ((t:timeC) + 1))7))))

Yii

let M_fsm_male_ISO = save_thm
(‘M_fsm_male_IS0O’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_NSF_REW;M_fsm male_S]
(SUBS_OCCS (([2),UNDISCE (Next_State_THM))]
(REFL “M_fsm male_S (s ((t:timeC) + 1))%))))

Yii

let M_fsm_rd_ISO = save_thm
(‘M_fsm_xrd_ISO’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULB MC_NSF_REW;M_fsm_rdS]
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(SUBS_ocCS [([2],UNDISCH (Next_State_THNM))]
(REFL “M_fsm _rdS (s ((t:timeC) + 1))%)})})
Vi

let M_fsm _bw_ISO = save_thm
(‘M_fsm_bw_ISO’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_ RULE MC_NSF_REW;M_f sm_bws]
(suBS_occs [([2],UNDISCH (Next_State_THM))]
(REPL “M_fsm bwsS (s ((t:timeC) + 1))7})))

Yis

let M_fsm _ww_ISO = save_thm
('M_fam ww_ISO’,
(DISCH_ALL
(REWRITE_RULRE
[EXPAND_LET_RULR MC_NSF_REW;M_fsm_wwS]
(SUBS_OCCS [([2),UNDISCH (Next_State_THM))]
(RERFL “M_fsm _wwS (s ((t:timeC) + 1))%))))
Yi:

let M_fsm_last_ISO = save_thm
(‘M_fsm_last_ISO’,
(DISCH_ALL
(REWRITE_RULE
{EXPAND_LET RULR MC_NSF_REW;M_fsm_ last_S ]
(suBs_occs [({2],UNDISCE (Next_State_THM))]
(REFL “M_fsm_last_8 (s ((t:timeC) + 1))7))))
Yis

let M_fsm mrdy ISO = save_thm
('M_fsm_mrdy_ISO',
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_NSF_REW;M_fsm_mrdy_ 8]
(SuBs_occs {([2],UNDISCH (Next_State_THM))]
(REFPL “N_fsm mrdy S (s ((t:timeC) + 1))7))))

Yiz

let M_fsm_zero_cnt_ISO = save_thm
('M_f£sm_zero_cnt_ISO’,
(PISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_NSP_REW;M_fem_zero_cntS]
(suBs_occs [([2],UNDISCH (Next_State_THM) )]
(REFL “M_fsm_zero_cntS (s ((t:timeC) + 1))7))))

Yis

let M_fsm_rxst_ISO = save_thm
('M_£sm_xrst_ISO’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_ RULE MC_NSF_REW;N_fsm_rstsS ]
(suBs_occs [([2],UNDISCH {Next_State_THM))]
(REFL “NM_fsm_rstS (s ((t:timeC) + 1))”))))

Vi

let M_se_ISO = save_thm
(‘M_se_ISO’,
(DISCH_ALL
(REWRITE_RULE
[RXPAND_LET_RULE MC_NSF_REW:M_seS]
(suBs_occs [([2],UNDISCH (Next_State _THM))]
(REBFL “M_seS (s ((t:timeC) + 1))7))))
Vi

let M_wr_ISO = save_thm
(‘M_wr_I8S0’,
(DISCH_ALL
{REWRITB_RULE
[EXPAND_LET RULE MC_NSF_REW,M_wrsS]
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(SUBS_OCCS [(([2],UNDISCHE (Next_State_THM))]
(RRFL “M_wrS (s ((t:timeC) + 1)}~))))
Y

let M_addr_ISO = save_thm
(‘M_addr_180°’,
(DISCH_ALL
{REWRITE_RULE
[BXPAND_LET_RULB MC_NSF_REW;M_addrs)
(SUBS_oCCS [((2],UNDISCH (Next_State_THM))]
(REFL “M_addrsS (s ((t:timeC) + 1))%))))

Vi

let M_be_ISO = save_thm
('M_be_I80’,
(DISCH_ALL
(REWRITE_RULE
[BEXPAND_LET_RULE MC_NSF_REW;M_beS]
(SUBS_OCCS [([2],UNDISCH (Next_State_THM))]
(REFL “M_beS (s ((t:timeC) + 1))~*))}))
Vit

let M_count_ISO = save_thm
(‘M_count_IS0‘,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LRET_RULE MC_NSF_REW;M_countS]
(SUBS_OCCS [([2],UNDISCH (Next_sState_THNM))]
(RBFPL “M_countS (s ((t:timeC) + 1))}”))}))

Yii

let M_rdy ISO = save_thm
(‘M_rdy_IS0’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_NSF_REW;M_xrdyS]
(SUBS_occs [([{2],UNDISCH (Next_State_THM) )]
(RBFL “M_rdys (s ((t:timeC) + 1))7))))

Y23

let M_wwdel_ISO = save_thm
(‘M_wwdel_ISO’,
(DISCH_ALL
(REWRITE_RULE
[BEXPAND_LET RULE MC_NSF_REW;M_wwdelS]
(suBs_occs {([2],UNDISCH (Next_State_THM))]
(REPL ~“M_wwdelS (s ((t:timeC) + 1))7))))

Vi

let M_parity ISO = save_thm
(‘M_parity I1s0’,
(DISCH_ALL
(REWRITE_RULR
[EXPAND_LET RULE MC_NSF_REW;M_paritys]
(SuBS_ocCsS [([2]1,UNDISCH (Next _State_THM))]
(REFL “M_paritys (s ((t:timeC) + 1))7))})

Yis

let M_rd data_ISO = save_thm
(‘M_rd_data_I80’,
(DISCH_ALL
{REWRITE_RULE
[EXPAND_LET_RULE MC_NSF_REW;M_rd_datas]
(SUBS_OCCS [({2)],UNDISCH (Next_State_ THM))]}
(REPL “M_rd_datasS (s ((t:timeC) + 1))}7))))

Y11

let M_detect_ISO = save_thm
(‘M_detect_IS0O‘,
(DISCH_ALL
(REWRITE_RULR
{EXPAND_LRT_RULE MC_NSF_REW;M_detectS])
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(SUBS_0OCCS [([2),UNDISCH (Next_State_THM)) 1
(REPL “M_detects (s ((t:timeC) + 1))*))))
Vi

let Qutput_THM = TAC_PROOF

(([], *MCSet_Correct rep s e p ==> (p t = MC_OF rep (s t)

(e £)})™),

REWRITE_TAC [MCSet_Correct;MC_Correct;MC_Exec;MC_PreC;MC_PostC 1

THEN REWRITE_TAC
{LEPT_IMP_FORALL_CONV
“(le.

(s(t + 1) = MC_NSF rep (s t)(e t)) /\
(Pt = MC_OF zep (s t)(e t))) ==>
(Pt = MC_OF rep (s t) (e t))~]

THEN EXISTS_TAC “t:timeC”

THEN REWRITE_TAC [ADD_CLAUSRS]

THEN STRIP_TAC

Yis

let I_ad_out_ISO = save_thm
(‘I_ad_out_ISO’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULB MC_OP_REW;I_ad_outQ]
(SUBS_OCCS [([2],UNDISCH (Output_THM))]
(REFL ~“I_ad_outO (p (t:timeC))*))))
Vis

let I_srdy_ISO = save_thm
(‘I_srdy_IBO’,
{DISCH_ALL
(REWRITE_RULE
[EXPAND_LBT_RULR MC_OF_REW;I_srdy_ O]
(suBs_occs [([2),UNDISCE (Output THM))]
(RRFL “I_srdy O (p (t:timeC))”})))
Yi:

let MB_addr_ISC = save_thm
( ‘MB_addr_180"‘,
(DISCH_ALL
{REWRITE_RULE
[EXPAND_LET_RULE MC_OF_REW;MB_addroO]
(SUBS_OCCS (([2),UNDISCH (Output_THM))}]
(RBFL “MB_addrO (p (t:timeC))~))})
Y12

let MB_data_out_ISO = save_thm
('MB_data_out_ISO’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_OF_REW;MB_data_outO]
(8UBS_0CCS [({2],UNDISCH (Output_THM))]
(REPL “MB_data_outO (p (t:timeC))”))})
Yis

let MB_cs_eeprom_ISO = save_thm
(‘MB_cs_eeprom_ISO’,
{(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_OF_REW;NB_cs_eeprom_O]}
(SUBS_0OCCS (([2),UNDISCE (Output_THM))]
(RRFL ~“NB_cs_seeprom O (p (t:timeC))”))}))
Vi

let MB_cs_sram_ISO = save_thm
{'MB_cs_sram_ISO’,
(DISCH_ALL
(RBWRITE_RULR
[EXPAND_LRET_RULE MC_OF_REW;MB_cs_sram_0O]
(SUBS_OCCS {([2],UNDISCH (Output_THM))]
(REFL “MB_cs_sram O (p (t:timeC})”)))})
Yz
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let MB_we_ISO = save_thm
('MB_we_ISO‘,
{DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_OF_REW;MB_we_0O]
(suBsS_occs [([2],UNDISCH (Output_THM))]
(RBFL “MB_we_O (p (t:timeC))”))))
Yii

let MB_oce_ISO = save_thm
('MB_oe_180‘,
(DISCH_ALL
(REWRITE_RULR
[BXPAND_LET RULE MC_OF_REW;MB_oe_0O]
(suBsS_occs [([2],UNDISCH (Output_THM))]
(REFL “MB_oce_O (p (titimecC))}”))))
Vi

let MB_parity_ISO = save_thm
(‘MB_parity_Iso’,
(DISCH_ALL
(REWRITE_RULE
[EXPAND_LET_RULE MC_OF_REW;MB_parityo]
(SUBS_ocCC8 [([2]),UNDISCE (Output_THM))]
(REFL “MB_parityo (p (t:timecC))”))))
Vi

close_theory ()

3.4 R-Port Definitions

This section contains the theories raux_def, rblock_def, and rclock_def, defining the R-Port design.

L et Rl et
File: raux_def.ml
Author: (¢} D.A. Fura 1992-93
Date: 4 March 1993
________________________________________________________________________________ %
set_search path (search _path() @ [‘’/bhome/elvisé/dfura/ftep/piu/hol/lib/’;
‘/home/elvisé/dfura/hol/Library/tocls/’
1
set_flag (‘timing’, true);;
system ‘rm raux_def.th’;;
nev_theory ‘raux_def’;;
map new_parent {‘busn_def’; 'ineq’);;
new_type_abbrev (‘time’, *:num”);;
nevw_type_abbrev (‘wordn’, ~:num->bool”);;
new_type_abbrev (‘busn’, “:num->wire”);;
e
Abstract data type for the R-Port FSM states.
................................................................................ %

let rfsm_ty Axiom =
define_type ‘rfsm ty Axiom’
‘rfsm_ty = RI | RA | RD‘;;
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................................................................................ %
let RCI =
define_type 'RCI’
‘RCI = RC_X’;,
G e mm e e e m—eememmmmeemmmemmemm—— e S mememmmmmm oo ee——ee——oo—--o-sc—soo-
Abstract data type for the state.
________________________________________________________________________________ %

let r_state =
define_type ‘r_state’

‘r_state = RState wordm wordn wordn wordn wordn rfsm_ty bool bool
bool bool bool bool bool bool bool bool bool
bool bool wordn wordn bool bool bool wordn
wordn boocl wordn bool bool bool wordn wordn
bool wordn bool bool bocl wordm wordn bool
wordn bool bool bool wordn wordn bool bool
wordn wordn wordn bool wordm bool wordn bool
wordn bool’;;

let R_ctr0S = new_recursive_definition

false

r_state

‘R_ctro08’

“R_ctr0S (RState R_ctr0 R_ctrl R_ctril R_ctr3 R_busA_latch R_fsm state
R_fem_ale_ R_fsm mrdy R_fsm last_ R _fsm rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctrO_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctri_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctri_new R_ctr2_out
R_ctr2_orden R_ctr3_im R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icxr_rden R_cer
R_ccr_rden R_gecr R_ger_rden R_sr R_sr_rden)

= R_ctxr07;,

let R_ctrlS = new_recursive_definition

false

r_state

‘R_ctrls’

“R_ctrlS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fem ale_ R_fesm mrdy R_fsm last_R_fsm rst R_int0_dis
R_int3_dis R_c01l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_pux_sel R_ctrl_irdenm R_ctrl_cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_in R _ctr2_mux_sel
R_ctra_irden R_ctri_cry R_ctr2_new R_ctr2 out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctrl_new R ctr3_out R _ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R _icr_rden R_ccr
R_ccr_rden R_gecr R_ger rden R_sr R_sr_rden)

= R_ctrl”;;

let R_ctr2S = new_recursive_definition

false

r_state

‘R_ctras’

“R_ctr28 (RState R_ctr0 R_ctrl R_ctrl R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fem mrdy_ R _fsm last_ R_fasm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg _sel
R_ctr0_in R_ctr0_mux_sel R _ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl _irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctri_orden R_ctr2_in R_ctr2_mux_sel
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let

let

let

let

R_ctr2_irden R_ctrl_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctrd_irden
R_ctr3_cry R_ctr3_new R_ctri_out R_ctr3d_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctr2”;;

R_ctr3S = nevw_recursive_definition

false

r_state

‘R_ctr3s’ ="

#R_ctr3sS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R _busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fasm_rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctrO_in R_ctr0_mux_sel R_ctr0_irden R _ctr0_cry
R_ctx0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctrld_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3d_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R _ctr3_new R_ctr3d_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gecr R_ger_rden R_sr R_sr_rden)

= R_ctrl¥;;

R_busA_latchS = new_recursive_definition

false

r_state

‘R_busA_latchs’

“R_busA_latchS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm state
R_fem_ale_ R_fsm_mrdy_R_fsm last_ R_fsm_rst R_int0O_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_desl
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg sel
R_ctr0_in R_ctr0_mux_sel R_ctr0O_irden R_ctrO_cry
R_ctrO_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R _ctrl cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctri_new R_ctr2_out
R_ctr2_orden R_ctrd_in R_ctr3_mux sel R _ctri_irden
R_ctr3_cry R_ctr3_new R_ctri_out R_ctri_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R _ger_rden R_sr R_sr_rden)

= R_busA_latch~;;

R_fsm_stateS = new_recursive_definition

false

r_state

‘R_fsm_stateS’

“R_fsm_stateS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R _fsm state
R_fsm ale_ R_fsm_mrdy R_fsm_last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l1_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctrO_cry
R_ctrO_new R_ctr0_ocut R_ctr0O_orden R_ctrl_in
R_ctrl _mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctri_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_4in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_jcr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_fsm_state”;;

R_fsm ale_S = new_recursive_definition

false

r_state

'R_fem_ale_S’

~“R_fsm_ale_S (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy_R_fesm_last_ R_fsm_rst R_int0O_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
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R_ctr0_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_ocut R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_im R _ctr2_mux_sel
R_ctr2_irden R_ctrl_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R _ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_fsm_ale_";;

let R_fsm mrdy_S = new_recursive_definition

let

let

let

false

r_state

‘R_fsm mrdy_S°’

“R_fsm_mrdy S (RState R_ctr0 R_ctrl R ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm ale_ R_fsm mrdy_ R_fsm_last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R _reg_sel
R_ctxr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R _ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R _ctri_irden R _ctrl_cry R_ctrl_new
R_ctrl_out R _ctrl_orden R_ctr2_in R _ctr2_mux sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_fsm_mrdy_";:

R_fsm_last_S = new_recursive_definition

false

r_state

‘R_fsm_last_S’

“R_fsm_last_S (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA latch R_fsm_state
R_fsm_ale_ R_fsm_mrdy_ R_f£fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l1l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctril_irden R_ctrl_cry R _ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_xrden R_gcr R_ger_rden R_sr R_sr_rden)

= R_fsm_last_";,

R_fsm _rstS = new_recursive_definition

false

r_state

'R_fsm_rstS’

“R_fsm_rstS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_stats
R_fem_ale_ R_fem_mrdy_ R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy _del_ R_reg_sel
R_ctr0_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_im R_ctr2_mux sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_ocut
R_ctrl_orden R_ctr3_jin R_ctr3_mux sel R_ctr3_irden
R_ctr3d_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_fsm _rst”;;

R_int0_dissS = new_recursive_definition
false

r_state

*R_int0_d4diss’
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let

“R_int0_diss (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy_R_fsm_last_ R_fem_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R _ctrl_orden R_ctr2_im R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_1cr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden)

= R_int0_dis”;;

R_int3_disS = new_recursive_definition

false

r_state

‘R_int3_diss-’

#R_int3_disS (RState R_ctr0 R_ctrl R_ctxr2 R_ctr3 R_busA_latch R_fsm state
R_fsm_ale_ R_fsm_mrdy_R_fsm_last_ R_fsm _rst R_int0O_dis
R_int3_dis R_c0l cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_4in R _ctr0_mux_sel R_ctr0_irden R _ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl _out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R _ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_int3_dis~;;

let R_c0l_cout_delS = new_recursive_definition

let

false

r_state

‘R_c01_cout_delSs’

#R_c01_cout_delS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R _fsm_state
R_fsm_ale_ R_fsm mrdy_ R_fsm_ last_ R_fsm_rst R_int0O_dis
R_int3_dis R_c01l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_sxrdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_cut R_ctr0_orden R_ctrl_in
R_ctrl mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_4irden R_ctri_cry R_ctrl_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctri_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gecr R_ger_rden R_sr R_sr_rden)

= R_c01l_cout_del”;;

R_intl_enS = new_recursive_definition

false

r_state

‘R_int1l_ens’

“R_intl_enS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fem_ale_ R_fsm_mrdy_ R _fsm last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l1l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctxr0_irden R_ctrO_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux sel R _ctrl_ irden R_ctrl_cry R _ctrl_new
R_ctrl _out R_ctrl_orden R_ctrl_in R_ctri_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_intl _en”;;
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let R_c23_cout_delS = new_recursive_definition

false

r_state

‘R_c23_cout_dels’

#R_c23_cout_delS (RState R_ctr0 R_ctrl R_ctrl R_ctr3 R_busA_latch R_fsm_state
R_fem_ale_ R_fsm mrdy R_fsm last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R _ctr0_irdem R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R _ctrl_in
R_ctrl_mux_sel R_ctrl_irdemn R_ctrl_cry R_ctFl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctri_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3d_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr _rden R_ccr
R_ccr_xrden R_gcr R_gcr_rden R_sr R_sr_xrden)

= R_c23_cout_del”;;

let R_int2_enS = new_recursive_definition

false

r_state

‘R_int2_ens’

~R_1int2_enS (RState R_ctr0 R_ctrl R_ctr2 R _ctrid R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R_fsm_last_ R_fsm_rst R_int0_dis
R_3int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0O_mux_sel R_ctr0_irden R_ctro_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux sel R_ctrl irden R_ctrl _cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2 out
R_ctr2_orden R_ctr3d_im R_ctr3_mux sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R _ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_xrden R_gecr R_ger_rden R_sr R_sr_rden)

= R_int2 _en”;;

let R_wrS = new_recursive_definition

false

r_state

'R_wxrS’

“R_wrS (RState R_ctr0 R_ctrl R_ctrl R_ctr3 R _busA_latch R_fsm_state
R_fsm_ale_ R _fsm mrdy R_fsm last_ R_fem rst R_int0_ais
R_int3_dis R_c01_cout_del R_intl en R_c33_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctrO_out R_ctr0_orden R_ctrl_in
R_ctrl_mux sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_im R_ctr2_mux_ sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctrl2 out
R_ctr2_orden R_ctr3_in R_ctr3_mux sel R_ctr3_irden
R_ctrd_cry R_ctr3_new R_ctr3_out R_ctrd_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rdem R _ccr
R_ccr_xrden R_gcr R_ger_rden R_sr R_sr_rden)

= R_wr”;;

let R_cntlatch_delS = new_recursive_definition

false

r_state

'R_cntlatch_dels’

“R_cntlatch_delS (RState R_ctr0 R_ctrl R ctr2 R_ctrd R_busA_latch R_fsm_state
R_fsm ale_ R_fsm_mrdy R_fsm last_ R_fsm_rst R_int0_Aais
R_int3_dis R_c01_cout_del R_intl _en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctrO_mux_sel R ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_cut R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R _ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R _ctrl_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctxr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
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R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)
= R_cntlatch_del”;;

let R_srdy del_S = new_recursive_definition

false

r_state

‘R_srdy del_8'

“R_srdy_del_s (RState R_ctr0 R _ctrl R ctrl R_ctrl R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm_mrdy R_fsm_last_ R_fsm_xrst R_int0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_coit_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctx0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctril_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R _ctr3_orden
R_icr_lcad R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ceor_rden R_gcr R_ger_rden R_sr R_sr_rden)

= R_srdy_del_";;

let R_reg_selsS = new_recursive_definition

false

r_state

‘R_reg_sels’

“R_reg_selS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fsm rst R_int0_dis
R_int3_dis R_cO01l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctri_mux sel R_ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctrl_mux_sel
R_ctr2_irden R_ctrl_cry R_ctri_new R_ctrl out
R_ctr2_orden R_ctr3d_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rdem R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_reg_sel”;;

let R_ctr0_inS = new_recursive_definition

false

r_state

‘R_ctr0_insg’

“R_ctr0_inS (RState R_ctr0 R_ctrl R_ctrl R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fsm rst R_into_dis
R_int3_dis R_cO0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R _ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R _ctrl_in
R_ctrl _mux_sel R_ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux _sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R ccr
R_cecr_rden R_gcr R_gecr_rden R_sr R_sr_rden)

= R_ctr0_4in”;;

let R_ctr0_mux_selS = new_recursive_definition

false

r_state

'R_ctr0_mux_selS’

“R_ctr0_mux_selS (RState R_ctr0 R ctrl R_ctr2 R ctrl R_busA_latch R_fsm state
R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fsm rst R_3int0_dis
R_int3_dis R_c01_cout_del R_intl en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux sel R_ctrl_irden R_ctrl_cry R _ctrl_new
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R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_Airden R_ctr2_cry R _ctr2_new R_ctrl out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr load R_icr_ocld R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden)

= R_ctr0_mux_sel”;;

let R_ctr0_irdensS = new_recursive_definition

false

r_state

‘R_ctr0_irdens*

*R_ctr0_irdens (RState R_ctr0 R_ctrl R_ctrl R_ctr3 R_busA_latch R_fsm_state
R_fem_ale_ R_fsm mrdy_R_fsm_last_ R _fsm rst R _int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctri_new R_ctrl_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3i_orden
R_icr_lcad R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_cer_rden R_gcr R_ger_rden R_sr R_sr_xden)

= R_ctrO_irden”;;

let R_ctr0_cryS = new_recursive_definition

false

r_state

‘R_ctr0_crys’

“R_ctr0_cryS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R _busA_latch R_fsm state
R_fsm_ale_ R_fsm mrdy R_fam_last_ R_fsm _rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl _en R_c23_cout_del
R_int3_en R_wr R_cntlatch_del R_srdy_del R_reg_sel
R_ctr0_in R_ctrO_mux_sel R _ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_ocut R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctri_in R_ctr2_mux_sel
R_ctr2_irden R_ctrl_cry R_ctr2_new R_ctrl_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctri_irden
R_ctr3_cry R_ctrd_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gecr R_gecr_rden R_sr R_sr_rxrden)

= R_ctrO_cry”;;

let R_ctr0_newS = new_recursive_definition

false

r_state

‘R_ctr0_newsS’

“R_ctr0_newS (RState R_ctr0 R_ctrl R_ctrl R _ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy_R_fsm_last_ R_fem_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del R_reg _sel
R_ctrd_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctri_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R _ctrl_new
R_ctrl_out R_ctrl_orden R_ctri_in R_ctri_mux_sel
R_ctrl_irden R_ctr2_cry R_ctri_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctri_new R_ctr3_out R_ctrd_crden
R_icr_load R_icr_old R_icr_mask R_icr R_lcr_rden R_ccr
R_ccr_rden R_gecr R_gecr_rden R_sr R_sr_rden)

= R_ctrO_new”;;

let R_ctr0_outS = new_recursive_definition
false
r_state
‘R_ctr0_outs’
~R_ctr0_outS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3d R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm_mrdy R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
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let

let

let

let

R_int2_en R_wr R_cntlatch del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl _orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R _ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_cer
R_ccr_rden R_ger R_ger_rden R_sr R_sr_xrden)

= R_ctxrl_out”;; =

R_ctr0_ordenS = new_recursive_definition

false

r_state

‘R_ctrO_ordens’

“R_ctr0_ordenS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R _busA_latch R_£fsm _state
R_fsm_ale_ R_fsm mrdy_ R_fsm_last_ R_fsm_rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy _del_ R_reg_sel
R_ctr0_in R_ctrO_mux_sel R_ctrO_irden R _ctrO_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R _ctrl_cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_ in R_ctr2_mux sel
R_ctrl_irden R_ctrl_cry R_ctr2_new R_ctri_out
R_ctrl_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_locad R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcer R_gcr_rden R_sr R_sr_rden)

= R_ctr0_orden”;;

R_ctrl_inS = new_recursive_definition

false

r_state

‘R_ctrl_ins’

“R_ctrl_inS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm _mrdy R_fsm_last_ R_fsm _rst R_into0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctrO_cry
R_ctr0_new R_ctr0_cut R_ctr0_orden R_ctrl_in
R _ctrl_mux_sel R_ctrl_irden R_ctrl cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctrl_new R_ctri_out
R_ctrl_orden R_ctr3_in R_ctr3_mux sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R _ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctrl_in~”;;

R_ctrl_mux_selS = new_recursive_definition

false

r_state

‘R_ctrl_mux selS’

“R_ctrl_mux selS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fem_ale_ R_fsm mrdy R_fsm last_ R_fsm_rst R_into_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0O_out R_ctr0_orden R _ctrl_inm
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3i_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_ctrl_mux_sel”;;

R_ctrl_irdenS = new_recursive_definition

false
r_state
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'R_ctrl_irdens’

#H_ctrl_irdens (RState R_ctr0 R_ctrl R_ctx2 R_ctr3 R_busA_latch R_fsm_state
R_fsm ale_ R_fsm mrdy_ R_fsm last_ K_fsm rst R_int0_dis
R_int3_dis R_c01l_cout_del R_intl_en R_¢23_cout_del
R_int2_en R_wr R_cmtlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R _ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctrO_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R _ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctra_cry R_ctr2_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gecr_rden R_sr R_sr_xrden)

= R_ctrl_irden~”;;

let R_ctrl_cryS = new_recursive_definition

false

r_state

‘R_ctrl_crySs’

»R_ctrl_crysS (RState R_ctr0 R_ctrl R_ctr2 R _ctr3 R_busA_latch R_fsm_state
R_fsm _ale_ R_fesm mrdy R_fsm_last_R_fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_R_reg_sel
R_ctr0_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctri_mux_sel R_ctrl_irden R_ctrl cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2 mux_sel
R_ctr2_Airden R_ctr2_cry R _ctrl_new R_ctri_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr _rden R_sr R_sr_rden)

= R_ctrl_cxy”:;

let R_ctrl_newS = new_recursive_definition

false

r_state

'R_ctrl_newsS’

“R_ctrl_newS (RState R_ctr0 R_ctrl R _ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy_R_fem_last_ R _fsm _rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy _del_R_reg_sel
R_ctr0_in R _ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_pux_sel R _ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_ocut R_ctrl_orden R_ctr2_in R_ctr2 mux_sel
R_ctr2_irden R_ctri_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctrd_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R _ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_ctrl_new";,;

let R_ctrl_outS = new_rxrecursive_definition

false

r_state

‘R_ctrl_outs8’

“R_ctrl_outS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm ale_ R_fsm_mrdy_ R_fsm last_ R_fsm_rest R_int0_dis
R_int3_dis R_c0l_cout_del R_intl _en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R _reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctrx0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_ocut R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctri_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3i_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctrl_out”;;
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let

let

R_ctrl_ordenS = new_recursive_definition

false

r_state

‘R_ctrl_ordenS’

“R_ctrl_ordenS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy _del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R _ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in~
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R _ctr2_in R_ctri_mux sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2 out
R_ctr2_orden R_ctr3_im R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctri_out R_ctr3_orden
R_icr load R_icr_old R_icr_mask R _icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_ctrl_orden”;;

R_ctr2_inS = new_recursive_definition

false

r_state

‘R_ctr2_ins’

“R_ctr2_insS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_£fsm_state
R_fem_ale_ R_fsm mrdy R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intil_en R_c23_cout_del
R_int2_en R_wr R_cntlatch del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0O_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctrl_new R_ctrl_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icx_rden R_ccr
R_ccr_rden R_gcr R_gecr_rden R_sr R_sr_rden)

= R_ctr2_in~;;

let R_ctr2_mux_selS = new_recursive_definition

let

false

r_state

‘R_ctr2_mux_selS’

“R_ctr2_mux_selS (RState R_ctrl R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_inti_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrli_mux_sel R_ctrl_irden R _ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R _ctr2_mux sel
R_ctr2_irden R_ctr2_cry R_ctrl_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden)

= R_ctr2_mux_sel”;;

R_ctr2_irdenS = new_recursive_definition

false

r_state

‘R_ctr2_irdens’

“R_ctr2_irdenS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm state
R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fsm _rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl en R_c23_cout_del
R_int2_en R_wr R_cmntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0O_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
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let

let

let

let

R_ctr3_cry R_ctr3_new R_ctr3_out R_ctri_orden
R_icr_load R_icr_old R_icr_mask R_icxr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden)

= R_ctr2_irden”;;

R_ctr2_cryS = new_recursive_definition

false

r_state

'R_ctr2_crySs'’

“R_ctr2_cryS (RState K_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm _state
R_fsm ale_ R_fsm_mrdy R_fsm last_ R_fem rst R_into_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R _cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctrl_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctri_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3i_orden
R_icr_load R_jcr_old R_icr_mask R_1icr R_icr_rdem R_cecr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctr2_cry”;:;

R_ctr2_newS = new_rscursive_definition

false

r_state

‘R_ctr2_news’

#R_ctr2_newS (RState R_ctr0 R_ctrl R_ctril R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy R _fsm last_R_fsm rst R_1int0_dis
R_int3_ais R_c01_cout_del R_intl en R_c23_cout_del
R_int2_en R_wr R _cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctri_cry R_ctr2_new R_ctr2_ocut
R_ctri_orden R_ctr3_in R_ctr3_mux_sel R_ctr3d_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

= R_ctxrd_new”;;

R_ctr2_outs = new_recursive_definition

false

r_state

'R_ctr2_outsS’

»R_ctra_outS (RState R_ctr0 R_ctrl R_ctr2 R _ctr3 R_busA_latch R_fsm_state
R_fem_ale_ R_fem mrdy_R_fsm last_ R _fsm rst R_int0_dAis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctrO_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R _ctrl_cry R_ctrli_new
R_ctrl_out R_ctrl_orden R_ctra_in R_ctri_mux_sel
R_ctr2_irden R_ctr2_cry R_ctri_new R_ctr2_out
R_ctr2_orden R_ctr3_in R ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3i_orden
R_lcr_load R_icr_old R_icr_mask R_icxr R_icr_rdem R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctri_out”;;

R_ctr2_ordensS = new_recursive_definition

false

r_state

‘R_ctr3_ordens’

»R_ctr2_ordensS (RState R_ctr0 R_ctrl R _ctri R_ctr3 R_busA_latch R_fsm state
R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fsm_rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl _en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R _ctr0_cry
R_ctr0_new R_ctr0_out R_ctrO_orden R_ctrl_in
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R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2 _cry R ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_inm R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R _ger_rden R_sr R_sr_rden)

= R_ctr2_orden”;;

let R_ctr3_inS = new_recursive_definition

false

r_state

‘R_ctr3_ins’

“R_ctr3_inS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fam_state
R_fsm ale_ R_fsm_mrdy_R_fsm last_ R_fesm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl en R_c23_cout_del
R_int2_en R _wr R_cntlatch_del R_srdy_ del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R _ctr0_cry
R_ctrO_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R _ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri_ out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden)

= R_ctr3_in~;;

let R_ctr3_mux_selS = new_recursive_definition

false

r_state

‘R_ctr3_mux_selS’

“R_ctr3_mux_selS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R _fsm mrdy R_fsm_last_ R_fem_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0O_in R_ctr0_mux_sel R ctr0_irden R_ctr0_cry
R_ctrO_new R_ctrO_out R_ctrO_orden R_ctrl_in
R _ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_ocld R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gexr R_ger_rden R_sr R_sr_rden)

= R_ctr3_mux_sel”;;

let R_ctr3_irdenS = new_recursive_definition

false

r_state

‘R_ctr3_irdens’

#R_ctr3_irdensS (RState R_ctr0 R_ctrl R _ctr2 R_ctr3 R_busA latch R_fsm state
R_fsm_ale_ R_fsm mrdy_R_fsm_last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R _wr R_cntlatch_del R_srdy_del_ R_reg_sel
R _ctr0_4in R _ctr0_mux_sel R_ctr0_irden R_ctrl_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux sel R _ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icer_old R_icr_mask R_icr R_icr_xden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctr3_irden”;;

let R_ctrl_cryS = new_recursive_definition
false
r_state
‘R_ctr3_crys’
“R_ctr3_cryS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm state
R_fsm ale_ R_fsm mrdy R_fsm last_ R_fsm_rst R_int0_dis
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R_int3_dis R_c0i_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R _reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R _ctrl0_cry
R_ctr0_new R_ctr0_ocut R_ctr0_orden R_ctrl_in
R_ctri_mux_sel R_ctrl_irden R ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctrl_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctrd_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R _ctr3_orden
R_icr_locad R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden) ™

= R_ctr3_cxy”;;

let R_ctr3_newS = new_recursive_definition

false

r_state

‘R_ctr3_news’

“R_ctr3_newS (RState R_ctr0 R_ctrl R_ctr2 R _ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm_mrdy_ R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R _reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctx0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl in
R_ctrl mux_sel R_ctrl_irden R_ctrl cry R _ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctri_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctrd_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_rden R_sr R_sr_rden)

= R_ctri_new”;;

let R_ctr3_outS = new_recursive_definition

false

r_state

‘R_ctr3_outs’

~#R_ctr3_out8 (RState R_ctr0 R_ctrl R_ctrl R_ctr3d R_busA_latch R_fsm_state
R_fsm_ale_ R_fsm mrdy_R_fsm _last_ R_fsm_ret R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_ipt2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctrO_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr(_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl _out R_ctrl_orden R_ctr2_in R_ctri_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctrl out
R_ctr2_orden R_ctr3_in R_ctr3_mux sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_gecr_rden R_sr R_sr_rden)

= R_ctri_out”;;

let R_ctrd_ordenS = new_recursive_definition

false

r_state

'R_ctr3_ordenS’

“R_ctr3_ordenS (RState R_ctr0 R _ctrl R_ctr2 R _ctr3 R_busA_latch R_fsm state
R_fsm_ale_ R_fsm mrdy_ R_fsm_last_ R_fsm_rst R_int0_dis
R_int3_dis R_c01l_cout_del R_intl _en R_c23_cocut_del
R_int2_en R_wr R_cntlatch del R_srdy del_ R_reg_sel
R_ctr0_4in R_ctr0_mux_sel R_ctr0_irden R_ctrl_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2 mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_ocut
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3d_orden
R_icr_locad R_icr_ocld R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gecr R_ger_rden R_sr R_sr_rden)

= R_ctr3_orden”;;

let R_icr loadS = new_recursive_definition
false
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let

let

let

r_state

‘R_icr_locads’

“R_icr_loads (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm state
R_fsm_ale_ R_fsm mrdy R_fsm_last_ R _fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy del_ R _reg_sel
R_ctrO_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rdem R _ccr
R_ccr_rden R_ger R_gcr_rden R_sr R_sr_rden)

= R_icr_load”;:

R_icr_olds = new_recursive_definition

false

r_state

'R_1icr_olas’

“R_icr_oldS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R _fsm_mrdy R_fsm last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_emn R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_ocut R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R _sr R_sr_rden)

= R_icr_old~;.;

R_icr_maskS = new_recursive_definition

false

r_state

‘R_1lcr_masks*

“R_icr_maskS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_{fsm_state
R_fem_ale_ R_fsm_mrdy_R_fsm_last_ R _fsm rst R_1int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_inti_en R_wr R_cntlatch_del R _srdy_del_ R_reg_sel
R_ctr0_in R _ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctrO_new R_ctr0_ocut R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctrl_cry R_ctr2_new R_ctrl_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R _ccr
R_ccr_rden R_ger R_gcr_rden R_sr R_sr_rden)

= R_icr_mask”;;

R_icr8 = new_recursive_definition

false

r_state

'R_1icrs’

“R_icrs (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state
R_fsm_ale_ R fsm mrdy R_fem_last_ R_fsm rest R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0O_in R_ctr0_mux_sel R_ctrO_irden R_ctrl_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl _cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctri out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctrl_new R_ctri_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_gcr_xrden R_sr R_sr_rden)
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= R_1cr”;;

let R_icr_rdenS = new_recursive_definition

let

false
r_state
‘R_icr_rdens’

“R_icr_rdensS (RState R_ctr0 R_ctrl R_ctrl R_ctr3 R _busA_latch R_fsm state

= R_icr_rden”;;

R_fsm_ale_ R fsm mrdy R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctrD_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl new
R_ctrl_out R _ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2 _new R_ctrl_cut
R_ctr2_orden R_ctr3_in R_ctr3_mux sel R ctr3_irden
R_ctr3_cry R _ctr3_new R_ctr3_out R_ctr3_crden
R_icr_locad R_icr_cld R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R _gcr_rden R_sr R _sr_rden)

R_ccrS = new_recursive_definition

false
r_state
'R_cecxrS’

~R_ccrS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm _state

= R_cocxr”;;

R_fsm _ale_ R_fsm mrdy_ R_fsm_last_ R_fsm _rst R_int0_dis
R_int3_dis R c0l_cout_del R_intl _en R _c23_cout_del
R_int2_en R_wr R_cantlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctrO_cry
R_ctr0_new R_ctr0_ocut R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrli_ocut R_ctrl_orden R_ctr2_in R_ctr2_mux sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_in R_ctr3_mux_sel R _ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3i_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

let R_ccr_rdenS = new_recursive_definition

let

false
r_state
'R_ccr_rdens’

~“R_ccr_rdenS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm state

= R_ccr_rden”;;

R_fsm ale_ R _fsm_mrdy_R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_ssel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irdem R _ctxr0_cry
R_ctr0_new R_ctr0_ocut R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R _ctrl_cry R_ctrl _new
R_ctrl_out R_ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctr2_new R_ctr2_out
R_ctr2_orden R_ctr3_im R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_ger R_gcr_rden R_sr R_sr_rden)

R_gcrS = new_recursive_definition

false
r_state
'R_gcr8’

~R_gcrS (RState R_ctr0 R_ctrl R _ctr2 R_ctrd R_busA_latch R_fsm state

R_fsm_ale_ R_fsm_mrdy R_fsm_last_ R_fsm rst R_int0_dis
R_int3_dis R_c01_cout_del R_intl _en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy _del_ R_reg sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in

R_ctrl mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl _out R_ctrl_orden R_ctr2_in R_ctri_mux sel
R_ctr2_irdem R_ctr2_cry R_ctr2_new R_ctr2_out
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= R_gecr”;:;

R_ctr2_orden R_ctr3d_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctri_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_ccr
R_ccr_rden R_gcr R_ger_rden R_sr R_sr_rden)

let R_gcr_rdenS = new_recursive_definition

false
r_state
‘R_gecr_rdenS’

#R_gcr_rdenS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch RZfsm_state

= R_gcr_xden”;;

R_fsm_ale_ R_fsm mrdy_R_fsm_ last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_ssl
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in

R_ctrl _mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctr2_in R _ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctri_new R_ctr2_out
R_ctr2_orden R_ctr3_in R _ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R _ccr
R_ccr_rden R_ger R_ger_rden R_sr R_sr_rden)

let R_srS = new_recursive_definition

false
r_state
‘R_8rS’

~“R_srS (RState R_ctr0 R_ctrl R_ctr2 R_ctrd R_busA_latch R_fsm_state

= R_8r";;

R_fsm_ale_ R _fsm mrdy R_fsm last_ R_fsm_rst R_int0_dis
R_int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R_wr R_cntlatch_del R_srdy_del_ R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctrO_irden R_ctr0_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl_new
R_ctrl_out R_ctrl_orden R_ctri_in R_ctr2_mux_sel
R_ctr2_irden R_ctr2_cry R_ctrl_new R_ctr2 out
R_ctr2_orden R_ctr3_in R_ctr3_mux_ _sel R_ctrd_irden
R_ctri_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_icr_rden R_cer
R_ccr_rden R_gecr R_gcr_rden R_sr R_sr_xrden)

let R_sr_rdenS = new_recursive_definition

false
r_state
‘R_sr_rdenS’

“R_sr_rdenS (RState R_ctr0 R_ctrl R_ctr2 R_ctr3 R_busA_latch R_fsm_state

= R_sr_rden”;;

let State_CASES =

R_fsm_ale_ R_fsm mrdy R_fsm last_ R_fsm rst R_int0_dis
R_4int3_dis R_c0l_cout_del R_intl_en R_c23_cout_del
R_int2_en R _wr R_cntlatch_del R_srdy del_R_reg_sel
R_ctr0_in R_ctr0_mux_sel R_ctr0_irden R_ctr0O_cry
R_ctr0_new R_ctr0_out R_ctr0_orden R_ctrl_in
R_ctrl_mux_sel R_ctrl_irden R_ctrl_cry R_ctrl _new
R_ctrl_out R _ctrl_orden R_ctr2_in R_ctr2_mux_sel
R_ctr2_irden R_ctrl_cry R_ctr2 new R_ctr2_out
R_ctr2_orden R_ctr3d_in R_ctr3_mux_sel R_ctr3_irden
R_ctr3_cry R_ctr3_new R_ctr3_out R_ctr3_orden
R_icr_load R_icr_old R_icr_mask R_icr R_lcr_rden R_ccr
R_cor_rden R_ger R_ger_rden R_sr R_sr_rden)

prove_cases_thm (prove_induction_thm r_state);;

let State_Selectors_Work = prove_thm
(’State_Selectors_Work'’,

#13:r_state.

s = (RState (R_ctr08 s) (R_ctrlS s) (R_ctr2s s) (R_ctr3s s)
(R_busA_latchs s) (R_fsm_stateS s) (R_fsm ale_S s)
(R_fsm mrdy S s) (R_fsm last_S s) (R_fsm_rstS s)
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GEN_TAC

(R_int0_diss s) (R_int3_diss s) (R_c01l_cout_dels s)
(R_intl_enS s) (R_c23_cout_delsS s) (R_int2_ens s) (R_wrS s)
(R_cntlatch_dels8 s} (R_srdy _del_S s) (R_reg_sels s)
(R_ctxr0_inS s) (R_ctr0_mux_ selS s) (R_ctr0_irdens s)
(R_ctrO_crysS s) (R_ctrO_newS s) (R_ctrO_outS s)
(R_ctr0O_ordensS s) (R_ctri_ins s) (R_ctri_mux_selS s)
(R_ctrl_irdenS s) (R_ctrl_crysS s) (R_ctrl_newsS s)
(R_ctrl_outS s) (R_ctrl_ordensS s) (R_ctr2_inS s)
(R_ctr2_mux_selS s) (R_ctr2_irdensS s) (R_ctx2_cryS s)
(R_ctr2_newS s) (R_ctr2_outs s) (R_ctr2_ordens s)
(R_ctr3_4inS s) (R_ctr3_mux_selsS s) (R_ctr3_irdens s)
(R_ctr3_crysS s) (R_ctrl_newS s) (R_ctr3_outs s)
(R_ctxr3_ordenS s) (R_icr_loads s) (R_icr_olds s)
(R_icr_masksS s) (R_icrs s) (R_icr_rdenS s) (R_ccrs s)
{R_ccr_rdens s) (R_gcrS s) (R_gcr_rdenS s) (R_sr8 s)
(R_sr_rdensS s))”,

THEN STRUCT_CASES_TAC (SPEC “s:r_state” State_CASES)
THEN REWRITE_TAC [R_ctx08; R_ctrlS; R_ctr28; R_ctris;

let r_env =

R_busA_latchS; R_fsm_stateS; R_fsm_ale_S;

R_fsm_mrdy_S; R_fsm_last_S; R_fsm_rstS; R_int0_dises;
R_int3_disS; R_c0l_cout_delS; R_intl_enS; R_c23_cout_delSs;
R_int2_enS; R_wrS; R_cntlatch_delsS; R_srdy_del_S§;
R_reg_selsS; R_ctr0_inS; R_ctrO0_mux_selS; R_ctr0_irdens;
R_ctr0_cxryS; R_ctr0_newS; R_ctr0_outS; R_ctr0_ordenS;
R_ctrl_inS; R_ctrl_mux_selS; R_ctrl_irdenS8; R_ctrl_cryS;
R_ctrl_newS; R_ctrl_outS; R_ctrl_ordenS; R_ctr2_ins;
R_ctr2_mux selS; R_ctr2_irdens; R_ctrl_cryS; R_ctri_newS;
R_ctr2_out8; R_ctr2_ordenS; R_ctr3_inS; R_ctr3_mux_selS;
R_ctr3_irdenS; R_ctr3_cryS:; R_ctr3_newS; R_ctr3_outs;
R_ctr3_ordensS; R_icr_loadS; R_icr_olds; R_icr_masks;
R_1cr8; R_icr_rdenS; R_ccrS8; R_ccr_rdenS; R_ger$s)
R_gcr_rdenS; R_srS; R_sr_rdens]

define_type ‘r_env”

‘r_env = REnv bool#bool wordn#wordn bool#bool boolébool

wordn#wordn bool#bool bool#bool booliébool
wordni#wordn wordn#wordn bool#bool bool#bool
wordn#wordn wordn#wordn wordn#wordn bool#ibool
boocl#bool wordn#wordn’;;

let RstBE = new_recursive_definition

false
r_env
‘RetRB’

“RetE (REnv Rst I_ad_in I_rale_ I_last_ I_be_ I_mrdy_Disable_int

= Rst”;;

Disable_writes Cpu_fail Reset_cpu Piu_faill Pmm_fail S_state Id
ChannelID CB_parity MB_parity C_ss)

let I_ad_inE = new_recursive_definition

false
r_env

'I_ad_ing’

~I ad_inE (REnv Rst I_ad in I_rale_ I_last_ I_be_ I _mrdy Disable_int

= I_ad_in";;

Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state Id
ChannelID CB_parity MB_parity C_ss)

let I_rale_E = new_recursive_definition

false
r_env

'I_rale_B’

“I_rale_B (REnv Rst I_ad_in I_rale_ I_last_ I_be_ I mrdy Disable_int

Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fall S_state Id
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ChannelID CB_parity MB_parity C_ss)
= I _rale_";;

let I_last_E = new_recursive_definition

false

r_env

'I_last_R’

#I_last_E (RBnv Rst I_ad_in I_rale_ I_last_ I be_ I_mrdy Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state Id
ChannelID CB_parity MB_parity C_ss)

= I_last_";; e

let I_be_R = new_recursive_definition

false

r_env

‘I_be_RE’

“I be_E (REBnv Rst I_ad_in I_rale_ I_last_ I _be_ I _mrdy_ Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state Id
ChannelID CB_parity MB_parity C_ss)

= I _be_";:

let I_mrdy R = new_recursive_definition

false

r_env

‘I_mrdy R’

“I_mrdy E (RBnv Rst I_ad_in I_rale_ I_last_ I _be_ I _mrdy Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state Id
ChannelID CB_parity MB_parity C_ss)

= I_mrdy ";;

let Disable_intR = new_recursive_definition

false

r_env

‘Disable_intE’

“pisable_int® (REnv Rst I_ad_in I_rale_ I_last_I be_ I _mrdy_ Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm fail S_state Id4
ChannelID CB_parity MB_parity C_ss)

= Disable_int”;;

let Disable_writesE = new_recursive_definition

false

r_env

‘Disable_writesk’

#Disable_writes® (REnv Rst I_ad_in I_rale_ I_last_ I be_ I _mrdy_ Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm fail S_state Id
ChannelID CB_parity MB _parity C_ss)

= Disable_writes”;;

let Cpu_failR = new_recursive_definition

false

r_env

‘Cpu_failgE’

“Cpu_failE (REnv Rst I_ad_in I_rale_ I_last_ I_be_ I_mrdy_Disable_int
Disable_writes Cpu_fail Reset_cpu Piu fail Pmm faill S_state Id
ChannelID CB_parity MB_parity C_ss)

= Cpu_fail”;;

let Reset_cpuB = new_recursive_definition

false

r_env

‘Reset_cpul’

“Reset_cpuE (REnv Rst I_ad_in I_rale_ I_last_ I be_ I mrdy Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state Id
ChannelID CB_parity MB_parity C_ss)

= Reset_cpu”;;

let Piu_failE = new_recursive_definition
false
r_env
‘Piu_faile’
“piu_failE (REnv Rst I_ad_in I_rale_ I_last_ I be_ I mrdy_ Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state Id
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let

let

let

let

let

let

let

let

ChannelID CB_parity MB_parity C_ss)
= Piu_fail~";;

Pmm_failE = new_recursive_definition

false

r_env

‘Prom_fallR’

“Pmem_failB (REnv Ret I_ad_in I_rale_ I last_ I be_ I_mrdy_Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fall S _state
ChannelID CB_parity MB_parity C_ss)

= Pmm_fall”;; -

S_stateB = new_recursive_definition

false

r_env

'S_stateB’

«g stateE (RBEnv Rst I_ad_in I_rale_ I_last_ I be_ I mrdy Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state
ChannelID CB_parity MB_parity C_ss)

= S_state”;;

IdR = new_recursive_definition

false

r_env

lIdnl

~I3E (REnv Rst I_ad_in I_rale_ I_last_ I _be_ I _mrdy Disable_int
pisable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state
ChannelID CB_parity MB_parity C_ss)

= Id%;;

ChannelIDE = new_recursive_definition

false

r_env

‘ChannelIDE’

»ChannelIDE (REnv Rst I_ad_in I_xrale_ I_last_ I_be_ I_mrdy_ Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state
ChannelID CB_parity MB_parity C_ss)

= ChannelID”;;

CB_parityE = new_recursive_definition

false

r_env

‘CB_parityB’

«Cp_parityE (REnv Rst I_ad in I_rale_ I_last_ I _be_ I mrdy_ Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm_fail S_state
ChannelID CB_parity MB_parity C_ss)

= CB_parity”;;

MB_parityE = new_recursive_definition

false

r_env

'‘MB_parityB’

“MB_parityE (REnv Rst I_ad_in I_rale_ I_last_ I bs_ I_mrdy Disable_int
Disable_writes Cpu_fail Reset_cpu Piu_fail Pmm fail S_state
ChannelID CB_parity MB_parity C_ss)

= MB_parity”;:

C_ssE = new_recursive_definition

false

r_env

'C_ssB’

#C_ssE (REnv Rst I_ad_in I_rale_ I_last_ I _be_ I mrdy Disable_int
Disable_writes Cpu_fall Reset_cpu Piu_faill Pmm_fail S_state
ChannellD CB_parity MB_parity C_ss)

= C_88";,

Bnv_CASES =

prove_cases_thm (prove_induction_thm r_env);;

let

Bnv_Selectors_Work = prove_thm

{ ‘Env_Selectors_¥ork’,

“lesxr_env.
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e = (REnv (RetER o) (I_ad_inB e) (I_rale_E e) (I_last_E e) (I_be_ B e)
(I_mrdy B e) (Disable_intE e) (Disable_writesE e) (Cpu_failE e)
(Reset_cpuk e) (Piu_failR e) (Pmm_fallE e) (S_statelk e) (IdE e)
{ChannelIDE e) (CB_parityR e) (MB_parityR e) (C_ssE e})~,

GBN_TAC

THEN STRUCT_CASBS_TAC (SPEC “e:r_env” Bnv_CASES)

THEN REWRITE_TAC [RstR; I_ad_inR; I_rale_E; I_last_E; I be_ E; I_mrdy RE;
Disable_intE; Disable_writesE; Cpu_failR; Reset_cpuR;
Piu_failR; Pmm_failE; S_stateE; IdB; ChannelIDE;
CB_parityR; MB_parityE; C_ssE]

let r_out =
define_type ‘r_out’
‘r_out = ROut busni#busn wire#wire bool¥#bool boolibool bool#bool
bool#bool wordn#wordn wordn#wordn bool#bool
bool#bool’; ;

let I_ad_outO = new_recursive_definition
false
r_out
*I_ad_outo’
«“I_ad_out0 (ROut I_ad_ocut I_srdy_ Int0_ Intl Intld Int3_ Ccr Led
Reset_error Pmm_invalid)
= I_ad _out”;,

let I_srdy_O = new_recursive_definition
false
r_out
'I_srdy_O’
#I_srdy_O (ROut I_ad_out I_srdy_ IntO_ Intl Int2 Int3_ Cer Led
Reset_error Pmm_invalid)
= I_srdy_";;

let Int0_O = new_recursive_definition
false
r_out
‘Int0_O’
#Int0_0 (ROut I_ad_out I_srdy_ IntO_ Intl Int2 Int3_ Cer Led
Reset_error Pmm_invalid)
= Int0_";;

let Intl0 = new_recursive_definition
false
r_out
‘Intlo’
#Intl10 (ROut I_ad_out I_srdy_ IntO_ Intl Int2 Int3_ Ccr Led
Reset_error Pmm_invalid)
= Intl”";;

let Int20 = new_recursive_definition
false
r_out
‘Int20
#Int20 (ROut I_ad_out I_srdy_ IntO_ Intl Int2 Int3_ Cor Led
Reset_error Pmm_invalid)
= Int27;;

let Int3_O = new_recursive_definition
false
r_out
*Int3_O’
#Int3_O0 (ROut I_ad out I_srdy_ IntO_ Intl Int2 Int3_ Ccr Led
Reset_error Pmm_invalid)
= Int3_";;

let CcrO = new_recursive_definition
false

103



r_out

‘Cerx0O’

“Cer0 (ROut I_ad_out I_srdy_ IntO_ Intl Int2 Int3_ Ccr Led
Reset_error Pmm_invalid)

= Cer”;;;

let Led0O = new_recursive_definition
false
r_out
'LedO’
“Led0 (ROut I_ad_out I_srdy_ Int0_ Intl Int2 Int3_ Ccr Led =
Reset_error Pmm_invalid)
= Led”;;

let Reset_error0O = new_recursive_definition
false
r_out
‘Resst_erroro’
“Reset_error0 (ROut I_ad out I_srdy_Int0_ Intl Int2 Int3_ Ccr Led
Reset_error Pmm_invalid)
= Reset_error”;;

let Pmm_invalidO = new_recursive_definition
false
r_out
‘Pmm_invalido’
“pmm_invalido (ROut I_ad_out I_srdy_ Int0_ Intl Int2 Int3_ Ccr Led
Reset_error Pmm_invalid)
= Pmm_invalid~;;

let Out_CASES =
prove_cases_thm (prove_induction_thm r_out)};;

let Out_Selectors_Work = prove_thm
( ‘out_Selectors_¥ork~‘,
“1pir_out.
p = (ROut (I_ad_outo p) (I_srdy_O p) (Int0_O p) (IntlOo p) (Int20 p)
(Int3_0 p) (Cer0 p) (LedO p) (Reset_errorO p) (Pmm_invalido p)}~,
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “p:r_out” Out_CASES)
THEN REWRITR_TAC [I_ad_outO; I_srdy O; Int0_O; IntlO; Int20; Int3_0O; Ccro;
Led0; Reset_error(O; Pmm_invalido])
Y1

close_theory();:

B e = o e e e e
File: rblock_def .ml
Author: (c)} D.A. Pura 1992-93
Date: S March 1993

This f£ile contains the ml source for the gate-level specification of the
R-Port of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Bosing High Technology Center.

set_search_path (search_path() @ [’/home/elvisé/dfura/ftep/piu/hol/rport/’;
‘ /home/elvisé/dfura/ftep/piu/hol/lib/’;
‘/home/elvisé/dfura/hol/Library/abs_theory/’;
‘/home/elvisé/dfura/hol/Library/tools/’;
‘/home/elvis6/dfura/hol/ml/’
1}is

set_flag (‘timing‘’, true);:;
system ‘rm rblock_def.th’;;

new_theory ’‘rblock_def’;;
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loadf ‘abs_theory’;;
loadf ‘aux_defs’;:;

map new_parent ['rnux_d.f'l'wordn_dat’:'array_do!';'countorl_dof'}’inoq’];:
map load_parent ['gatos_dofl':‘ft-_dof';'1atchos_d-f')'datapaths_dofl';
‘pluaux_def’; ‘buses_def’];;

let REP_ty = abs_type_info (theorem ‘piuaux_def’ 'RBP');;
%------_-----------_---_-___________--___---__--------____---_-_-__:; ............
R-Port contrcller state machine.

let PSM_GATE = new_definition
('FSM_GATE’,
#1 (ale_in_ mrdy_in_ last_in rst_in :time->booli#bool)
{state :time->rfsm_ty)
(ale_ mrdy_ last_ rst :time->bool)
(s0_out sl_out cntlatch_out srdy out_ 1time->bool#bool)
FSM_GATE ale_in_ mrdy_in_ last_in_ rst_in
ale_ mrdy_ last_ rst state
80_out sl_out cntlatch_out srdy out_ =
t(t:time).
(state (t+l) =
(rst t) => RI |
((state t) = RI) => ((~-ale_t) => RA | RI) |
((state t) = RA) => ({~-mrdy_ t) => RD | RA) |
(~last_ t) => RI | RA) /\
(ale_ (t+1l) = BSel(ale_in_ t)) /\
(mrdy_ (t+l) = BSel(mrdy_im_ t))} /\
(last_ (t+l) = BSel(last_in_ t)) /\
(rst (t+l) = BSel(rst_in t}) /\
(s0_out t = ({(state (t+l) = RD), (state (t+l) = RD})) /\
(sl_out t =
(((state (t+l) = RA) \/ (state (t+l) = RD)),
((state (t+l) = RA) \/ (state (t+l) = RD})}) /\
(entlatch out t =
(((state t = RI) /\ ~ale_ t), ((state t = RI) /\ ~ale_ t))) /\
(srdy_out_ t =
((~((state t = RA) /\ ~mrdy_ t)), (~((state t = RA) /\ -~mxdy_t))))”

PR PP ER SRR RS
R_wr latch definition.
................................................................................ %
let Wr_Lat_GATE = new_definition
(‘Wr_Lat_GATE’,
1 ({ad_in :time->wordn#wordn)
(wr_inB wr_outQ :time->bool#bool)
(r_wr :time->bool)
Wr_Lat_GATE iad_in wr_inE r_wr wr_outQ =
1(titime) .
(r_wr (t+l) =
(BSel(wr_inR t}) => (ELEMENT (BSel(iad_in t)) (27}) | z_wr t) /\
(Wwr_outQ t = (r_wr t, r_wr (t+l)))~
Yis
L R bl ittt
Generation logic for control signals dp_read, r_write, r_read, icr_rd en,
srdy_en
................................................................................ %

let RW_Sigs_GATE = new_definition
(‘RW_Sigs_GATR',
#] (r_wr s0 sl disable_writes dp_read r_write r_read 1time->bool#bool)
(icr_rd_en srdy_en :time->bool#bool)
RW_Sigs_GATE r_wr s0 sl disable_writes dp_read r_write r_read icr_rd_en
srdy_en =
t(titime).
(dp_read t =
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(((~ASel{r_wr t)) /\ (ASel(s0 t) \/ (ASel(sl t)))),
((~BSel(r_wr t)) /\ (BSel(s0 t) \/ (BSel(sl t})))))) /\
(r_write t =
((~ASel (disable_writes t) /\ ASel(r_wr t) /\ ASel(s0 t) /\
ASel(sl t)},
(~BSel(disable_writes t) /\ BSel{(r_wr t) /\ BSel(s0 t) /\
BSel(sl t)))) /\
(r_read t =
({(~ASel(r_wr t) /\ ~ASel(s0 t) /\ ASel(sl t)),
(-BSel(r_wr t) /\ ~BSel(s0 t) /\ BSel(sl t)))) /\
(icr_rd_en t = -
((~ASel(s0 t) /\ ASel(sl t)),
(~-BSel(s0 t) /\ BSel(sl t)))) /\
(srdy_en t =
((ASel(s0 t) \/ ASel(sl t}),
(BSel(s0 t) \/ BSel(sl t})))”

T L LT R N ettt L L L L b B T
R_reg_sel counter and logic.
________________________________________________________________________________ %
let Reg_Sel_Ctr_GATE = new_definition
(‘Reg_Sel_Ctr_GATE’,
#1 (iad_in outQ :time->wordn#wordn)
{inL inU_ :time->bool#bool)
(r_reg_sel :time->wordm) .
Reg_Sel_Ctr_GATE iad_ip inL inU_ r_reg_sel ocutQ =
t{t:time).
(r_reg_sel (t+l) =
(BSel(inL t)) => SUBARRAY (BSel(iad_in t)) (3,0} |
(~BSel(inU_ t)) => INCN 3 (r_reg_sel t) | r_reg sel t) /\
(outQ t =
(((~ASel(inU_ t)) => INCN 3 (r_reg_sel t) | r_reg_sel t),
((~BSel(inU_ t)) => INCN 3 (r_reg_sel t) | r_reg_sel t)))”
Yiz
Gm e e e o
Generation logic for register file contrcl signals.
________________________________________________________________________________ %

let Reg_Pile_Ctl_GATE = new_definition
{('Reg_File_Ctl_GATE’,
“! (reg_sel :time->wordn#wordn)
(write read icr_xrd en cir wrOl cir_wr23 cOir_wr cOir_rd :time->bool#bool)
(cOozr_rd clir_wr clir_rd clor_rd c2ir_wr c2ir_rd c2or_rd :time->bool#bool)
(c3ir_wr c3ir_rd c3cor_rd icr_wr_feedback icr_select icr_rd :time->bool#bool)
(cer_wr cer_rd gor_wr ger_rd sr_rd :time->bool#bool) .
Reg_FPile_Ctl_GATE reg_sel write read icr_rd_en
cir_wr0l cir_wra3
c0ir_wr cOir _rd clor_rd clir_wr clir_rd clor_rd
c2ir_wr c2ir_rd clor_rd c3ir_wr c3ir_rd cl3or_rd
icr_wr_feedback icr_select icr_rd
ccr_wr cor_rd ger_wr ger_xrd sr_rd =
t({t:time).
(cir_wz0l t =

((ASel (write t) /\ ((ASel{reg_sel t) = WORDN 3 8) \/
(ASel{reg_sel t) = WORDN 3 8))},

(BSel(write t) /\ ((BSel(reg_sel t) = WORDN 3 8) \/
{BSel(reg_sel t) = WORDN 3 9))))) /\

(cir_wr23 ¢t =

((ASel(write t) /\ ((ASel(reg_sel t) = WORDN 3 10) \/
(ASel(reg_sel t) = WORDN 3 11))),

(BSel(write t) /\ ((BSel(reg_sel t) = WORDN 3 10) \/
(BSel(reg_sel t) = WORDN 3 11))))) /\

(cOir wr t =
((ASel(write t) /\ (ASel(reg_sel t) = WORDN 3 8)),
(BSel(write t) /\ (BSel(reg_sel t) = WORDN 3 8)))) /\
(cOir_xd £t =
((ASel(read t) /\ (ASel(reg_sel t) = WORDN 3 8)),
(BSel(read t) /\ (BSel(reg_sel t) = WORDN 3 8)))) /\
(cOor_rd t =
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((ASel(read t}) /\ (ASel(reg_sel t) = WORDN 3 12}),

(BSel(read t)
(clir wr t =

/\ (BSel(reg_sel t)

= WORDN 3 12)))) /\

((ASel (write t} /\ (ASel(reg_sel t) = WORDN 3 9)),
(BSel(write t) /\ (BSel{reg_sel t) = WORDN 3 9}))) /\

(ciir rd t =
((ASel(read t)
(BSel(read t)

(clor_rd t =
((ASel(read t)
(BSel(read t)

(c2ir wr t =

/\ (ASel(reg_sel t)
/\ (BSel(reg sel t)

/\ (ASel(reg_sel t)
/\ (BSel(reg_sel t)

= WORDN 3 9)),
= WORDN 3 9)))) /\

= WORDN 3 13)),
= WORDN 3 13)))) /\

((ASel(write t) /\ (ASel(reg_sel t) = WORDN 3 10)}),

(BSel (write t)

(c2ir_rd t =
((ASel(read t)
(BSel (read t)

(c20r_rd t =
((ASel(read t}
(BSel(read t)

/\ (BSel(reg_sel t) = WORDN 3 10)))}) /\

/\ (ASel(reg_sel t)
/\ (BSel(reg sel t)

/\ (ASel(reg_sel t)
/\ (BSel(reg_sel t)

= WORDN 3 10)),
= WORDN 3 10)))) /\

= WORDN 3 14)},
= WORDN 3 14)))) /\

(ciir wr t =
((ASel(write t) /\ (ASel(reg_sel t) = WORDN 3 11)},
(BSel(write t) /\ (BSel(reg_sel t) = WORDN 3 11)))) /\
{e3ir rd t =
((ASel(read t) /\ (ASel(reg_sel t) = WORDN 3 11)),
(BSel(read t) /\ (BSel(reg_sel t) = WORDN 3 11)))) /\
(c3or_rd t =
((ASel(read t) /\ (ASel(reg_sel t) = WORDN 3 15)),
(BSel(read t) /\ (BSel(reg_sel t) = WORDN 3 15)))) /\
(icr_wr_feedback t =
((ASel(write t) /\ {((ASel(reg_sel t)
(ASel(reg_sel t)
(BSel(write t) /\ ((BSel(reg_sel t)
(BSel (reg_sel t)

= WORDN 3 0) \/
= WORDN 3 1)}),
= WORDN 3 0) \/
= WORDN 3 1))))) /\
(icr_select t =
((~{ASel(reg_sel t) = WORDN 3 1)),
(~(BSel(Teg sel t) = WORDN 3 1))}) /\
{(ier_rd t =
((ASel(icr_rd_en t) /\ ({ASel(reg_sel t)
(ASel (reg_sel t)
(BSel(icxr_rd_en t) /\ ((BSel(reg_sel t)
(BSel(reg_sel t)

WORDN 3 0) \/
WORDN 3 1})),
WORDN 3 0) \/
WORDN 3 1))))) /\

(ccr_wr t =
((ASel(write t) /\ (ASel(reg_sel t) = WORDN 3 3}),
(BSel(write t) /\ (BSsl(reg_sel t]) = WORDN 3 3})}) /\
(ccr_rd t =
((ASel{read t) /\ (ASel{reg_sel t)} = WORDN 3 3)),
(BSel(read t) /\ (BSel(reg_sel t) = WORDN 3 3)})} /\
(ger_wr €t =
((ASel(write t) /\ (ASel(reg_sel t) = WORDN 3 2)),
(BSel(write t) /\ (BSel(reg_sel t) = WORDN 3 2))}} /\
(ger_rd t =
((ASel(read t) /\ (ASel(reg_sel t) = WORDN 3 2)),
(BSel(read t) /\ (BSel(reg_sel t) = WORDN 3 2)}))) /\
(sr_rd ¢t =
((ASel(read t) /\ (ASel(reg_sel t) = WORDN 3 4)),
(BSel(read t}] /\ (BSel(reg_sel t) = WORDN 3 4)))}”

let Ctr_Int_Logic_GATR = new_definition
('Ctr_Int_Logic_GATE’,
«) {one_shot interrupt reload cout cout_del cir_wr :time->bool#bool)
{cout_out int_en_inR int_en_inS int_en_ink c_1d :time->bool#bool) .
ctr_Int_Logic_GATE one_shot interrupt reload cout cout_del cir_wr
cout_out int_en_inR int_en_inS int_en_inR c_ld =
1(t:time).
(cout_out t = ((ASel(cout t)),ASel({cout t))) /\
(int_en_inR t =
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({(ASel(one_shot t} /\ ASel(cout_del t)) \/ ~ASel(interrupt t)),
{(BSel(one_shot t) /\ BSel(cout_del t))} \/ ~BSel(interrupt t)}))) /\
(int_en_insS t =
({ASel(interrupt t) /\ ((ASel(cout t) /\ ASel(relocad t)) \/
ASel(cir_wr t))),
(BSel(interrupt t) /\ ((ASel(cout t) /\ BSel(relcad t)) \/
BSel(cir_wr t))))) /\
(int_en_inB t =
((ASel({int_en_inR t) \/ ASel(int_en_ins t)),
(BSel(int_en_inR t) \/ BSel(int_en_ins t)))) /\
(c_ld t = -
(((ASel(cout t) /\ ASel(reload t}) \/ ASel{cir _wr t))},
((ASel(cout t) /\ BSel(reload t)) \/ BSel{cir wrxr t))))”

% ________________________________________________________________________________
Input logic for R_int0O_en, R_int3_en latches
________________________________________________________________________________ %
let And_Tree_GATE = new_definition
(‘And_Tree_GATE‘,
#) (ier itime->wordn#wordn)
(out0d out3 :time->boolébool)
And _Tree_GATE icr ocutl out3 =
t{titime).
(out0 t =
( ((ELEMENT (ASel{(icr t)) (0)) /\ (BLEMENT (ASel{icr t)) (8)) \/
{BLEMENT (ASel{icr t)) (1)) /\ (ELEMENT (ASel(icr t)) (9)) \/
(ELEMENT (ASel{icr t)) (2)) /\ (BLEMENT (ASel(icr t)) (10)}) \/
(ELEMENT (ASel(icr t}) (3)) /\ (BLEMENT (ASel(icr t)) (11)) \/
(ELEMENT (ASel(icr t)) (4)) /\ (BLEMENT (ASel(icr t)) (12)) \/
(ELEMENT (ASel(icr t)) (5)) /\ (BLEMENT (ASel(icr t)) (13)) \/
(BLEMENT (ASel(icr t)) (6)) /\ (ELEMENT (ASel(icr t)) (14)) \/
(BLEMENT (ASel(icr t)) (7)) /\ (ELEMENT (ASel(icr t)) (15))),
( (ELEMBNT (ASel(icr t)) (0)) /\ (ELEMENT (ASel(icr t)) (8)) \/
(ELEMENT (ASel(icr t)) (1)) /\ (ELEMENT (ASel(icr t}) (9)) \/
(ELBMBNT (ASel(icr t)) (2)) /\ (ELEMENT (ASel(icr t)) (10)) \/
(ELEMENT (ASel(icr t)) (3)) /\ (ELEMENT (ASel(icr t)) (11)) \/
(ELEMENT (ASel(icr t)) (4)) /\ (ELEMENT (ASel(icr t)) (12)]} \/
(RLEMENT (ASel(icr t)) (5)) /\ (ELEMENT (ASel(icr t)) (13)} \/
(ELEMENT (ASel(icr t))} (6)) /\ (ELEMENT (ASel{icr t}) (14)) \/
(ELEMENT (ASel{icr t)) (7)) /\ (ELEMENT (ASel(icr t}) (15)}))) /\
(out3 t =
(( (BLEMENT (ASel(icr t)) (16)) /\ (ELEMENT (ASel{icr t)) (24)) \/
(BLEMENT (ASel(icr t)) (17)) /\ (ELEMENT (ASel(icr t)) (25)) \/
(RLEMENT (ASel(lcr t)) (18)) /\ (ELEMENT (ASel({icr t)) (26)) \/
(BLEMENT (ASel(icr t)) (18)) /\ (ELEMENT (ASel(icr t)) (27)) \/
(ELEMENT (ASel(icr t)) (20)) /\ (ELEMENT (ASel(icr t}) (28)) \/
(BLEMENT (ASel(icr t)) (21)) /\ (BLEMENT (ASel(icr t)) (29)) \/
(BLEMENT (ASel(icr t)) (22)) /\ (BLEMENT (ASel(icr t)) (30)} \/
(BLEMENT (ASel{icr t)) (23)) /\ (ELEMENT (ASel(icr t)) (31))),
( (BLEMENT (ASel(icr t)) (16)) /\ (ELEMENT (ASel(icr t)) (24)) \/
(ELEMENT (ASel(icr t)) (17)) /\ (BLEMENT (ASel(icr t)) (25)) \/
(ELEMENT (ASel{icr t)) (18)) /\ (ELEMENT (ASel(icr t)) (26)) \/
(ELEMENT (ASel(icr t)) (19)) /\ (ELEMENT (ASel{icr t)) (27)) \/
(ELEMENT (ASel(icr t)) (20)) /\ (BLEMENT (ASel(icr t)) (28)) \/
(ELEMENT (ASel(icr t)) (21)) /\ (BLEMENT (ASel{icr t)) (29)) \/
(ELEMENT (ASel(icr t)) (22)) /\ (BLEMENT (ASel{icr t)) (30)) \/
(ELEMENT (ASel(icr t)) (23)) /\ (ELEMENT (ASel(icr t)) (31))))}~
Yis
Gpmm ———— e e m e mm e mmm— e m e mm————mmm e e e mm— = mm =~ e m e e ——————————— - =
Generation logic for IntO_, Int3_ signals
................................................................................ %

let Reg_Int_Logic_GATE = new_definition
{'Reg_Int_Logic_GATE’,
“) (int0_en int0_dis int3_en int3_dis dAisable_int int0_
int3_ :time->booclé#bool).
Reg_Int_Loglc_GATE intO_en int0_dis int3_en int3_dis disable_int int0_
ipt3i_ =
1(t:time).
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(int0_ ¢t =

((~(ASel(int0_en t) /\ ~ASel(int0_dis t) /\ ~ASel(disable_int t))},

(~(PSel(int0_en t) /\ ~BSel(int0_dis t) /\ ~BSel(disable_int t}))}))) /A
(int3_ t =
((~(ASel(int3_en t) /\ ~ASel(int3_dis t) /\ ~ASel{(disable_int t))),
(~(BSel(int3_en t) /\ ~BSel(int3_dis t) /\ ~BSel(disable_int t)))}))*~
Vi

PP ISP ERPRSRSE P YRR SE PSR E S S E

virtual logic to package several R-Port inputs into single SR input word.
................................................................... S U p—— 'Y

let SR_Inputs_GATE = new_definition
(*SR_Inputs_GOATE’,
#y (cpu_fail reset_cpu s_state id channelID c_ss sr_inp 1time->wordn#wordn)
(piu_fail pmm_fail cb_parity mb_parity :time->boolé#bool)
SR_Inputs_GATE cpu_fail reset_cpu piu_fail pmm_fail s_state
id channelID cb_parity c_ss mb_parity sr_inp =

t(t:time).

let al = (MALTER ARBN (1,0) (ASel{cpu_fail t})) in
let a3 = (MALTER al (3,2) (ASel(reset_cpu t))) in
let a5 = (ALTER a3 (8) (ASel(piu_fail t))) in

let a6 = (ALTBR a5 (9) (ASel(pmm_fail t))) in

let a7 = (MALTRR a6 (15,12) (ASel(s_state t))) in
let a8 = (MALTER a7 (21,16) (AsSel(id t))) in

let a9 = (MALTER a8 (23,22) (ASel(channelID t})) in

let al0 = (ALTER a9 (24) (ASel(cb_parity t))) in
let all = (MALTER al0 (27,25) (ASel(c_ss t)}) in
let al2 = (ALTER all (28) (ASel(mb_parity t))) in
let bl = (MALTER ARBN (1,0) (BSel(cpu_fail t))) in
let b3 = (MALTER bl (3,2) (BSel(reset_cpu t))) in
let b5 = (ALTER b3 (8) (BSel(piu_fail t))) in

let b6 = (ALTER b5 (9) (BSel(pmm_fail t))) in

let b7 = (MALTER b6 (15,12) (BSel(s_state t))) in
let b8 = (MALTER b7 (21,16) (BSel(id t))) inm

let b9 = (MALTER b8 (23,22) (BSel(channelID t))) in
let bl0 = (ALTER b9 (24) (BSel(cb_parity t))) in

let
let

bll = (MALTER b10 (27,25)
b12 = (ALTER bll (28)

(BSel(c_ss t))) in
(BSel(mb_parity t))) in

(sr_inp t = (al2, bl2)}”

let GCR_Outputs_GATE = new_definition
(’GCR_Outputs_GATE’,
#y (gcr_out led :time->wordn#wordn)
(relocad0l oneshot0l interrupt0l1 enable0l relcadl3 :time->bool#bool)
(oneshot23 interrupt23 enable23 reset_error pmm_invalid :time->bool#bool) .
GCR_Outputs_GATE gcr_out led relocad0l oneshot0l interrupt0l
enable01 reload23 oneshoti3d interrupt2d enable23
reset_error pmm_invalid =
t(titime).
(led t =
( (SUBARRAY (ASel(gcr_out t))
(SUBARRAY (BSel(gcr_out t))
(reloadll t =

(3,0)),
(3,00))) /A

( (BLEMBNT
(ELEMENT
(oneshot01 t
( (RLEMENT
(ELEMENT
(interrupt0l
( ( RLEMENT
(ELEMENT

(enablell t =

{ (ELEMENT
(ELEMENT

(reload23 t =

( (ELEMBNT

(ASel (gcr_out t))
(BSel{gcr_out t))

(ASel (gcr_out t))
(BSel(gecr_out t))

t =

(ASel(gcr_out t))
(BSel(gecr_out t))

(ASel (gexr_out
(BSel (gcr_out

(ASel (gcr_out

(16)),
(16)))) /\

(17)).,
(17)))) /©\

(18)),
(18)))) /\
t))
t))

(19)),
(19)))) /\

t)) (20)),
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(BLEMENT (BSel(gcr_out t)) (230)))) /\
(oneshot23 t =

{ (BLEMENT (ASel(gcr_out t)) (21)),

(BLEMENT (BSel(gcr_out t)) (21)))) /\
(interrupti3 t =

( (BLEMENT (ASel(gcr_out t)) (22)),

(BLEMENT (BSel(gcr_out t)) (22)))) /\
(enable23 t =

( (BLEMENT (ASel(gcr_out t)) (23)),

(ELEMENT (BSel(gcr_out t))} (23)))) /\
(reset_error t = =

( (BLEMENT (ASel(gcr_out t)} (24)}),

(RLEMENT (BSel{gcr_out t))} (24)))) /\
(pmm_invalid t =

( (BLEMENT (ASel{(gcr_out t)) (28)),

(ELEMENT (BSel(gcr_out t)) (28))))”

let RBlock_GATE = new_definition

(‘RBlock_GATE’,

“#) (rep i1*RBP_ty) (s :time->r_state) (e :time->r_ env) (p :time->r_out)

RBlock _GATE reD s e p =

7 (fsm_s0 fsm_sl fsm_cntlatch fsm_srdy_ srdy_en wr_inE :time->booliébool)
(wr_outQ dp_read r_write r_read icr_rd_en sxdy_en :time->bcol#bool)
(cl3or_1d srdy_del_outQ_ :time->boocli#bool)
(reg_sel icr_ocut BusA busA_latch_ocut BusB_in ccr_out :time->wordni#wordn)
(ger_ocut sy_inp :time->wordn#wordn)
(r_cir_wr0l r_cir_wr23 cOir_wr cOir_rd cOor_rd clir_wr :time->bool#bool)
(clir_rd clor_xd c2ir_wr c2ir_rd c2or_rd c3ir_wr :time->boocl#bool)
(c3ir_rd c3or_rd icr_wr_feedback icr_select icr_rd :time->boolibool)
(cor_wr cer_xd ger_wr ger_rd sr_xd icr_1ld c0l_cout :time->boolébool)
(c01_coutA c23_cout c¢23_cocutA c0l_cout_del_cutQ :time->bool#bool)
(c23_cout_del_outQ oneshot0l interrupt0l reloadl0l :time->bool#bool)
(intl_en_inR intl_en_in8 intl_en_inE c01_ld oneshot1ld :time->boocl#bool)
(interrupt23 reload23 int2_en_inR int2_en_inS :time->bool#bool)
(int2_en_inB ©23_14 intl_en_outQ int2_en_ocutQ :time->bool#bool)
(disable_int_ int0_en int3_en :time->bool#bool)
(int0_dis_outq int3_dis_outQ :time->bool#bool)
(enable0l c¢0_cout c2_cout enablel3 :time->bool#bool)
(BusA_cO_outl BusA_c0_out2 BusA_cl_outl BusA_cl_ocut2 :time->busn#busn)
(BusA_c2_outl BusA_c2_out2 BusA_c3_outl BusA_c3_out2 :time->busn#busn)
(BusA_icr_out BusA_ccr_out BusA_gcr_out BusA_sr_out :time->busnébusn) .

(PSM_GATE (sig I_rale R o) (sig I_mrdy E e} (sig I_last_E e) (sig RstE e)
(sig R_fsm_ale_S s) (sig R_fsm_mrdy_S s) (sig R_fsm_last_S s)
(sig R_fsm_rst3 s) (sig R_fsm_stateS s)

fsm_s0 fsm_sl fsm_cntlatch fsm_srdy_) /\
(TRIBUF_GATE f£sm srdy_ srdy_en (sig I_sxdy O p)) /\
(NOT_GATE (sig I_rale_E e) wr_inR) /\

(Wr_Lat_GATE (sig I_ad_inE e) wr_inE (sig R_wrs s) wr_outQ) /\
(RW_Sigs_GATE wr_out(Q fsm_s0 fsm_sl (slg Disable_writesE ) dp_read

r_write r_read icr_rd_en srdy_en) /\

(DFFA_GATE fsm_cntlatch (sig R_cntlatch_dels s) cl3or_ld) /\
(DFFA_GATE fsm srdy_ (sig R_srdy del_8 s) srdy_del_outQ_) /\

(Reg_Sel _Ctr_GATB (sig I_ad_inE e) wr_inE sxrdy_del_outQ

(sig R_Teg_selS s) reg_sel) /\
(Reg_File_Ctl_GATE reg sel r_write r_read icr_rd_en
r_cir_wr0l r_cir_wra3
cOir_wr cO0ir_rd cOor_rd clir_wr clir_rd clor_rxrd
c3ir_wr c2ir_rd c2or_rd c¢3ir_wr c3ir_rd clor_rd
icr_wr_feesdback icr_select icr_rd
cer_wr cer_rd ger_wr gor_rd sr_rd) /\
(DFFA_GATR lcr_wr_feedback (sig R_icr_loads s) iecr_1d4) /\
(DFFA_GATE cO0l_coutA (sig R _c0l1l_cout_dsls s) c0l_cout_del_outQ) /\
(DPFA_GATE c23_coutA (sig R_c23_cout_dels s) c23_cout_del _outQ) /\
(Ctr_Int_Logic_GATE oneshot0l interrupt0l reloadll c0l_cout
c01_cout_del_outQ r_cir_wr0l c0l_coutA intl_en_inR
intl_en_insS intl_en_inE <¢01_1d4) /\
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{Ctr_Int_Logic_GATR oneshot23 interrupt23 reload23 c23_cout
©23_cout_del_outQ r_cir_wr23 c23_coutA int2 en inR
int2_en_ins int2_en_inE c23_14d) /\

(DSRELatB_GATE GND intl_en_inS intl_en_inR intl_en_inE (sig R_intl_ens s)

intl_en_outQ) /\

(DSRELatB_GATE GND int2_en_ins int2_en_inR int2_en_ink (sig R_int2 _ens s)

int2_en_ocutqQ) /\

(NOT_GATE (sig Disable_intE e) disable_int_ ) /\

(AND3_GATE cO0l_coutA intl_en_outQ disable_int_ (sig Intlo p}) /\

(AND3I_GATE c23_coutA int2_en_ocutQ disable _int_ (sig Int20 p}) /\

(And_Tree_GATE icr_out intO_en int3_en)} /\

(DFFA_GATE intO_en (sig R_int0_diss s) int0_dis_outQ) /\
(DFFA_GATE int3_en (sig R_int3_diss s) int3 _dis_outQ) /\
(Reg_Int_Logic_GATE intO_en int0_dis outQ int3_en int3_dis_outQ
(sig Disable_intE e) (sig Int0_O p) (sig Int3_O0 p))} /\
(DLatNA_GATE BusA (sig R_busA_latchsS s) busA_latch out) /\
(TRIBUFn_GATE busA_latch out dp_read (sig I_ad_outo p)} /\
(BUP_GATE (sig I_ad_inE e) BusB_ in) /\
(DP_CTR_GATE BusB_in cOir_wr c01_14 c0ir_rd enablell1 VDD fsm cntlatch
cOor_rd (sig R_ctr0_inS s) (sig R_ctrO_mux_selsS s)
(sig R_ctrO_irdensS s) (sig R_ctr0sS s)
(sig R_ctrO_crysS s) (sig R_ctr0_news s)
{sig R_ctr0_outS s) (sig R_ctr0_ordens s)
BusA_c0O_outl BusA_cO_out2 cO_cout) /\
(DP_CTR_GATE BusP_in clir wr c01_l4 clir_rd VDD cl_cout cil3or_1ld
clor_rd (sig R_ctrl_ins s) (sig R_ctrl_mux_selS s)
(sig R_ctri_irdens s) (sig R_ctrls s)
(sig R_ctrl_cryS s) (sig R_ctrl _newS s)
(sig R_ctrl_outS s) (sig R_ctrl_ordens s)
BusA_cl_outl BusA_cl_out2 c01_cout) /\
(DP_CTR_GATE BusB_in c2ir_wr c23_14 c2ir_rd snable23 VDD fsm_cntlatch
c2or_rd (sig R_ctri_ins s) (sig R_ctr2_mux_sels s)
(sig R_ctr2_irdensS s) (sig R _ctr2s s)
(sig R_ctr2_cryS s) (sig R_ctr2_news s)
{sig R_ctr2_ocutS s) (sig R_ctr2_ordens s)
BusA_c2_outl BusA_c2_out2 c2_cout) /\
(DP_CTR_GATE BusB_in c3ir_wr ¢23_14 c3ir_rd VDD c2_cout cl3or_ld
c3or_rd (sig R_ctr3_ins s) (sig R_ctr3_mux_selS s)
(sig R_ctr3_irdens s) (sig R_ctr3s s)
(sig R_ctr3_crys s) (sig R_ctr3_news s)
(sig R_ctr3_outS s) (sig R_ctr3_ordens s)
BusA_c3_outl BusA_c3_out2 ¢23_cout) /\
(DP_ICR_GATE rep BusA BusB_in icr_wr_feedback icr_wr_feedback icr_select
ier_1d icr_rd (sig R_icr_olds s) (sig R_icr_masks s)
(sig R_icrs s) (sig R_icr_rdensS s) BusA_icr_out icr_out) /\
(DP_CR_GATE BusB_in ccr_wr ccr_rd (sig R_ccrs8 s) (sig R_ccr_rdens s}
BusA_ccr_out (sig Ccro p)) /\
(DP_CR_GATE BusB_in ger_wr ger_rd (sig R_gecrs s) (sig R_ger_rdensS s)
BusA_gcr_out ger_out) /\
(GCR_Outputs_GATE gcr_out (sig LedO p) reload0l oneshotOl interrupt01l
enable0l reload23 oneshot23 interrupt23 enable2l
(sig Reset_error0® p) (sig Pmm_invalido p)) /\
(SR_Inputs_GATE (sig Cpu_failB e) (sig Reset_cpuk e) (sig Piu_falilE e)
(sig Pmm_failE e) (sig S_stateE e) (sig IdE e)
(sig ChannelIDE e) (sig CB_parityE e) (sig C_ssE e)
(sig MB_parityE e) sr_inp) /\
(DP_SR_GATE sr_inp fsm_cntlatch sr_rd (sig R_srS s) (sig R_sr_rdensS s)
BusA_sr_out) /\
(JOIN12n_GATE (31,0)
BusA_cO_outl BusA_c0_out2 BusA_cl_outl BusA_cl_out2
BusA_c2_outl BusA_c2_out2 BusA_c3_outl BusA_c3_out2
BusA_icr_out BusA_ccr_out BusA_gcr_out BusA_sr_out BusA)”

Vit

let RBlock_BXP = save_thm
(‘RBlock_BXP',
{BETA_RULE
({REWRITE_RULE
[FSM_GATE;Wr_Lat_GATE;RW_Sigs_GATE;Reg_Sel Ctr GATE; Reg F File_Ctl_GATE;
ctr_Int_Logic_GATE;And_Tree_GATE; Reg_Int _Logic_GATR,
(EXPAND_LET_RULE SR_Inputs_GATE); GCR_Outputs_GATE;
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TRIBUPF_GATE; NOT_GATE;DFFA_GATE; DLatA_GATE;DSRELatB_GATE;AND3_GATE;
DLatNA_GATE; TRIBUFn_GATE; BUF_GATE;DP_CTR_GATE;DP_ICR GATE;DP_CR_GATE;
DP_SR_GATE; (BEXPAND_LET RULE JOIN12n_GATE) ;ASel;BSel;GND;VDD;sig]
(SPEC_ALL RBlock_GATE)))
Vi

close_theory():;

e il bbb ittt
File: rclock_def.ml
Author: {c) D.A. Fura 1992-93
Date: 5 March 1993

This file contains the ml source for the clock-level specification of the
R-Port of the FPTEP PIU, an ASIC develcped by the Embedded Processing
Laboratory, Boeing High Technology Center. The bulk of this code was
translated from an M-languags simulation program using a translator written
by P.J. Windley at the University of Idaho.

................................................................................ %
set_search_path (search_path() @ [‘/home/elvisé/dfura/ftep/piu/hol/lib/’;

‘/home /elvis6/dfura/hol/Library/abs_theory/’;

‘/home/elvis6/dfura/hol/Library/tools/’

1)

system ‘rm rclock_def.th'’;;
new_theory ‘rclock_def’;;
loadf ‘abs_theory’;;
map new_parent [‘piuaux_def’; ‘raux_def’; ‘array_def’; ‘'wordn def’;’‘ineq’]l;;
new_type_abbrev (’timeC’,”:1num”);;
let ASel = definition ‘piuaux_def’ ‘ASel’;;
let BSel = definition ‘piuaux_def’ ’‘BSel’;;
let REP_ty = abs_type_info (theorem ’‘piuaux_def‘’ ‘REP’);;
B — = — e m e e m e m—m—————————————————————————————————— e e -
Next-state definition for R-Port instruction.
________________________________________________________________________________ %

let RClockNSP = new_definition
(’RClockNSP’,
“i (rep :*REP_ty) (s :r_state) (e :r_env)
RClockNSF rep s @ =

let R_fasm _state = R_fsm_stateS s and
R_fam_ale_ = R_fsm ale_5 s and
R_fem mrdy = R _fsm _mrdy S s and
R_fsm_last_ = R_fem_last_S s and
R_fsm_rst = R_fsm_rstS s and
R_ctr0_1in = R_ctr0_inS s and
R_ctrO_mux_sel = R_ctr0_mux_selS s and
R_cty0 = R _ctr0S s and
R_ctrO_irden = R_ctr0_irdens s and
R_ctr0O_new = R_ctr0_newS s and
R_ctr0_cry = R_ctr0_cryS s and
R_ctr0_out = R_ctr0_outS s and
R_ctr0_orden = R_ctr0_ordenS s and
R_ctrl_in = R_ctrl_inS s and
R_ctrl_mux_sel = R_ctrl_mux_selS s and
R_ctrl = R_ctrls s and
R_ctrl_irden = R_ctrl_irdens s and
R_ctrl_new = R_ctrl_newS s and
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R_ctrl_cry = R_ctrl_cryS s and
R_ctrl _out = R_ctrl_outS s and
R_ctrl_orden = R_ctrl_ordenS s and
R_ctr2_in = R_ctr2_inS s and
R_ctr2_mux_sel = R_ctr2_mux_selS s and
R_ctr2 = R_ctriS s and
R_ctr2_irden = R_ctr2_irdens s and
R_ctr2_new = R_ctr2_newS s and
R_ctr2_cry = R_ctr2_cryS s and
R_ctr2_out = R_ctr2_outS s and
R_ctr2_orden = R_ctr2_ordenS s and
R_ctrd_in = R_ctr3_ins s and
R_ctrd_mux_sel = R_ctr3_mux_selS s and
R_ctrd = R_ctr3s s and
R_ctr3_irden = R_ctr3_irdensS s and
R_ctr3_new = R_ctr3_newS s and
R_ctr3_cry = R_ctr3_crysS s and
R_ctr3_out = R_ctr3_outS s and
R_ctrd_orden = R_ctr3_ordensS s and
R_icr_load = R_icr_loads s and
R_icr old = R_icr_olds s and
R_icr mask = R_icr_masksS s and
R_icr_rden = R_icr_rdensS s and
R_icr = R_icrs s and
R_ccr = R_ccrS s and
R_ccr_rden = R_ccr_rdenS s and
R _ger = R_gecrS s and
R_gcr_rden = R_gecr_rdenS s and
R_sr = R_srS s and
R_sr_rden = R_sr_rdenS s and
R_int0_dis = R_int0_disS s and
R_int3_dis = R_int3_diss s and
R_c0l_cout_del = R_c0l1l_cout_delS s and
R_intl_en = R_intl enS s and
R_c23_cout_del = R_c23_cout_delS s and
R_int2_en = R_int2_ens s and
R wr = R_wrS s and
R_cntlatch_del = R_cntlatch_delS s and
R_szrdy_del_ = R_srdy _del S s and
R_reg_sel = R_reg_sels s and
R_busA_latch = R_busA_latchsS s in

let Rst = RstE e and
I_ad_in = I_ad_inE e and
I_rale_ = I_rale_B e and
I_last_ = I_last_B e and
I be_ = I_be_E e and
I_mrdy = I_mrdy B e and
Disable_int = Disable_intE e and
Disable_writes = Disable_writesE e and
cpu_fail = Cpu_failE ¢ and
Reset_cpu = Reset_cpuE e and
Piu_fail = Piu_failE e and
Pmm_fail = Pmm_failE e and
S_state = 9_stateE e and
Id = IdE e and
ChannelID = ChannelIDE e and
CB_parity = CB_parityE e and
MB_parity = MB_parityE e and
C_ss = C_ssB e in

let new_R_fsm_state =

((R_fsm rst) => RI |
((R_fsm_state = RI) => ((~R_fsm ale_) => RA | RI) |
((R_fsm_state = RA) => ((~R_fsm mrdy_ ) => RD | RA) |
({(~-R_fsm_last_) => RI | RA)))) in
let r_fsm_cntlatch = ((R_fsm_state = RI) /\ ~R_fsm ale_) in
let r_fsm srdy_ = ~((R_fsm_state = RA) /\ ~R_fsm mrdy_ ) in
let new R wr = ((~BSel(I_rale_)) => (BLEMENT (BSel(I_ad in}) (27)) | R_wr)

in

let new_R_cntlatch_del = r_fsm_cntlatch in
let new _R_srdy del_ = r_fsm srdy_ in
let new_R_reg_sel =
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((~BSel(I_rale_)) => (SUBARRAY (BSel(I_ad_in)) (3,0)) |
({~-R_srdy_dsl_) => (INCN 3 R_reg_sel) | R_reg sel)) in
let r_reg _sel = ((~R_srdy _del_) => (INCN 3 R_reg_sel) | R_reg_sel) in
let r_writeA = (~ASel(Disable_writes) /\ R_wr /\ (new_R_fsm state = RD)} in
let r_writeB = (~BSel(Disable_writes) /\ new_R_wr /\
(new_R_fsm_state = RD)) in
let r_readA = (~R_wr /\ (new_R_fsm state = RA}) in
let r_readdB = (~new_R_wr /\ (new_R_fsm state = RA)) in

let r_cir wrOlA = ((r_writeA /\ {((r_reg_sel = (WORDN 3 8)) \/
(r_reg_sel = (WORDN 3 9)))})) iIn
let r cir wr01B = ((r_writeB /\ {((r_reg_sel = (WORDN 3 8)) \/
(r_reg_sel = (WORDN 3 9))))) in
let r_cir_wr23A = ((r_writeA /\ ((r_reg_sel = (WORDN 3 10)) \/
(r_reg_sel = (WORDN 3 11))))) in
let r_cir_wr23B = ((r_writeB /\ ({(r_reg_sel = (WORDN 3 10}) \/
(r_reg_sel = (WORDN 3 11))))) in
let new_R_ccr = ((r_writeB /\
(r_reg_sel = (WORDN 3 3))) => BSel(I_ad_in) | R_cecr) in
let new_R_ccr_rden = (r_readB /\ (r_reg_sel = (WORDN 3 3))) in
let new_R_gecr = ((r_writeB /\ i
(r_reg_sel = (WORDN 3 2))) => BSel(I_ad_in) | R_ger) in
let new_R_gcr_rden = (r_readB /\ (r_reg_sel = (WORDN 3 2))) in

let new_R_c0l1l_cout_del = R_ctrl_cry in
let intl_enR = {({(ELEMENT new_R_gcr (17)) /\ R_c0l_cout_del) \/
~ (RLEMENT new_R_gcr (18))) in
let intl enS = ((ELEMENT new_R_gcr (18)) /\
(R_ctri_cry /\ (BLEMENT new_R_gcr (16)) \/ r_cir_wrO1B)) in
let new_R_intl_en =
((intl_enR \/ intl_ensS)
=> ((intl_enS /\ ~intl_enR) => T |
(~intl_ens8 /\ intl_enR) => P |
(~intl_ens /\ ~intl_enR) => F | ARB)
] R_intl_en) in
let new_R_c23_cocut_del = R_ctr3_cry in
let int2_enR = (((ELEMENT new_R_gcr (21)) /\ R_c23_cout_del) \/
~{BLEMENT new_R_gcr (22))) 4im
let int2_ens = ((ELEMENT new_R_gcr (22)) /\
(R_ctr3_cry /\ (BLEMENT new_R_gcr (20)) \/ r_cir _wr23B)) in
let new_R_int2_en =
((int2_enR \/ int2_ens)
=> ((int2_enS /\ ~int2_enR) => T |
(~int2_ens8 /\ int2_enR) => F |
(~int2_ens /\ ~-int2_enR) => P | ARB)
| R_int2_en) in
let new_R _ctr0_in =
((z_writeB /\ (r_reg_sel = (WORDN 3 8))) => BSel(I_ad in) | R_ctr0_in) in
let new_R_ctr0_pux_sel =
((R_ctrl_cry /\ (BLEMENT new_R_gcr (16))) \/ r_cir_wr01B) in
let new_R_ctr0_irden = (r_readB /\ (r_reg_sel = (WORDN 3 8))) in
let new R_ctr0 = ((R_ctr0_mux_sel) => R_ctr0_in | R_ctr0_new) in
let new_R_ctrO_new =
( ( (ELEMENT R_gcr (19))}) => (INCN 31 new_R_ctr0) | new_R ctr0) in
let new_R _ctr0O_cry = ((ELEMENT R_gcr (19)) /\ (ONES 31 new_R_ctr0)) in
let new _R_ctx0O_out = ((r_fsm_cntlatch} => R_ctr0_new | R_ctr0_out]) in
let new_FR_ctr0_orden = (r_readB /\ (r_reg_sel = (WORDN 3 12))) in
let new_R_ctrl_in =
({(z_writeB /\ (r_reg_sel = (WORDN 3 9))) => BSel(I_ad_in) | R_ctrl_im) in
let new_R_ctrl_pux_sel =
({R_ctrl_cry /\ (BLEMENT new_R_gcr (16))) \/ r_cir_wrO01B) in
let new _R_ctrl_irden = (r_readB /\ (r_reg_sel = (WORDN 3 9))) in
let new_R_ctrl = ((R_ctrl_mux_sel) => R _ctrl_in | R _ctrl_new) in
let new_R_ctrl_new = {(R_ctrO_cry) => (INCN 31 new_R ctrl) | new_R_ctri) in
let new_R ctrl_cry = {(R_ctrO_cry /\ (ONES 31 new_R_ctrl)) in
let new_R_ctrl out = ({(R_cntlatch_del) => R_ctrl_new | R_ctrl_out) ino
let new_R_ctrl orden = (r_readB /\ (r_reg _sel = (WORDN 3 13))) in
let new_R_ctr2_in =
((r_writeB /\ (r_reg_sel = (WORDN 3 10))) => BSel(I_ad_in) | R_ctr2_in) in
let new_R_ctr2_mux_sel =
((R_ctr3_cry /\ (BLEMENT new_R gcr (20))) \/ r_cir_wr23B) in
let new _R_ctrl_irden = (r_readB /\ (r_reg_sel = (WORDN 3 10))) inm
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in

let new_R_ctr2 = ((R_ctr2_mux_sel) => R_ctr2_in | R_ctr2_new) in
let new_R_ctr2_ new =
(( (RELEMENT R_ger (23))) => (INCN 31 new_R_ctr2) | new_R _ctr2) in
let new_R_ctr2_cry = ((BLEMENT R_gcr (23)) /\ (ONES 31 new_R_ctr2)) in
let new_R_ctr2_out = ((r_fsm_cntlatch) => R_ctr2_new | R_ctr2 out) in
let new _R_ctr2_orden = (r_readB /\ (r_reg_sel = (WORDN 3 14))) in
let new_R_ctr3d_im =
((r_writeB /\ (r_reg_sel = (WORDN 3 11))) => BSel(I_ad_in) | R_ctxr3_in)
let new_R_ctr3_mux_ sel =
((R_ctr3_cry /\ (ELEMENT new_R_gcr (20))) \/ r_cir wr23B) in
let new_R_ctr3_irden = (r_readB /\ (r_reg_sel = (WORDN 3 11))) in™
let new_R_ctr3 = ((R_ctr3d_mux_sel) => R_ctr3_im | R_ctr3_new) in
let new_R_ctr3_new = ((R_ctri_cry) => (INCN 31 new_R_ctr3) | new_R_ctr3) in
let new_R_ctr3_cry = (R_ctr2_cry /\ (ONES 31 new _R_ctr3d)) im
let new_R_ctr3_out = ((R_cntlatch_del) => R_ctr3_new | R_ctr3_out) in
let new_R_ctr3_orden = (r_readB /\ (r_reg_sel = (WORDN 3 15))) in
let new_R_icr_load =
(r_writeB /\ {(r_reg_sel = (WORDN 3 0)} \/ (r_xeg_sel = (WORDN 3 1)))) in
let new_R_icr_old = ({new_R_icr_load) => R_icr | R_icr_old) in
let new_R_icr_mask = ((new_R_icr_load) => BSel(I_ad_in) | R_icr_mask) in
let new_R_icr =
({(R_icr_load)
=> ((~(r_reg_sel = {WORDN 3 1))) => (Andn rep (R_icr_old, R_icr_mask))
! (Orn rep (R_icr_old, R_icr_mask)))
| R_1icr) in
let new_R_icr rden =
((new_R_£sm_state = RA) /\
((r_reg_sel = (WORDN 3 0)) \/ (r_reg_sel = (WORDN 3 1)))) in
let srl_0 = (MALTER ARBN (1,0) (BSel(Cpu_fail))) imn
let sr3_0 = (MALTER srl 0 (3,2) (BSel(Reset_cpu))) in
let sr8_0 = (ALTER sr3_0 (8) (BSel(Piu_fail))) in
let sr9_0 = (ALTER sr8_0 (9) (BSel(Pmm_fail))) im
let sr15_0 = (MALTER sr$_0 (15,12) (BSel(S_state))) in
let sr21_0 = (MALTER sr15_0 (21,16) (BSel(Id))) in
let sr23_0 = (MALTER sr2l_0 (23,22) (BSel(ChannelID))) in
let sr24_0 = (ALTER #r23_0 (24) (BSel(CB_parity))) in
let sr27_0 = (MALTER sr24_0 (27,25) (BSel(C_ss))) imn
let sr28_0 = (ALTER sr27_0 (28) (BSel(MB_parity))) in
let new_R_sr = ((r_fsm_cntlatch) => sr28_0 | R_sr) in
let new_R_sr_rden = (r_readB /\ (r_reg_sel = (WORDN 3 4))) in
let r_int0_en = (((BLEMENT R_icr (0)) /\ (BLEMENT R_icr (8))) \/

((ELEMENT R_icr (1)) /\ (BLEMENT R_icr (9))) \/
((ELEMBNT R_icr (2)) /\ (BLEMENT R_icr (10)})}) \/
((BLEMBNT R_icr (3)) /\ (ELRMENT R_icr (11))) \/
((ELEMBENT R_icr (4)) /\ (BLEMENT R_icr (12))) \/
( (BLEMENT R_icr (5)) /\ (BLEMENT R_icr (13))) \/
( (RLEMENT R_icr (6)) /\ (BRLEMENT R_icr (14))) \/
( (BLEMENT R_icr (7)) /\ (ELEMENT R_icr (15))}) in

let
let

new_R_int0_dis = r_intO_en in
r_int3_en = (((ELEMENT R_icr (16)) /\ (ELEMENT R_icr (24))) \/

{ (ELEMENT R_icr (17)) /\ (ELEMEBNT R_icr (25))) \/
{(ELEMENT R_icr (18)) /\ (ELEMENT R_icr (26})) \/
((BLEMENT R_icr (19)) /\ (ELEMENT R_icr (27))) \/
( (BLEMBNT R_icr (20)) /\ (ELEMENT R_icr (28))) \/
{ (BLEMENT R_icr (21)) /\ (BLEMENT R_icr (29})) \/
( (BLEMENT R_icr (22)) /\ (BLEMENT R_icr (30))) \/
{ (RLEMENT R_icr (23)) /\ (ELEMENT R_icr (31)})) in

let

let

new_R_int3_dis = r_int3_en in

new_R_busA_latch =

((R_ctr0_irden) => R_ctrO_in 1|
((R_ctxr0_orden) => R_ctrl_out |
((R_ctrl_irden) => R_ctrl_in |
({R_ctrl_orden) => R_ctrl_out |
((R_ctxr2_irden) => R_ctria_im |
{(R_ctr2_orden) => R _ctrl_out |
{(R_ctr3_irden) => R_ctr3_in |
((R_ctr3_orden) => R_ctr3_out |
((R_icr_rden) => R_icr |
((R_cex_rden) => R_ccr |
((R_gcr_rden) => R_ger |
({R_sr_rden) => R_sr | ARBN)}))))}})))})}) in
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let new_R_fsm ale_ = (BSel(I_rale_)) in
let new_R_fsm mrdy = (BSel(I_mrdy )) in
let new_R_fem_last_ = (BSel(I_last_)) in
let new_R_fsm_xrst = (BSel(Rst)) in

(RState new_R_ctr0 new_R_ctrl new_R_ctrl new_R_ctr?

new_R_busA_ latch new_R_fsm_state
new_R_fsm_ale_ new_R_fsm mrdy new_R_fsm last_ new R_fsm_rst
new_R_int0_dis new_R_int3_dis new_R_cO0l_cout_del new_R_intl en
new_R_c23_cout_del new_R_int2_en new_R_wr new_R_cntlatch_del
new_R_srdy del_ new_R_reg_sel new_R_ctr0_in new_R_ctr0hux_sel
new_R_ctr0_irden new_R_ctr0_cry new_R_ctr0_new new_R_ctr0_out
new_R_ctr0_orden new_R_ctrl_in new_R_ctrl _mux_sel new_R_ctrl_irden
new_R_ctrl_cry new_R_ctrl_new new_R_ctrl_out new_R_ctrl_orden
new_R_ctr2_in pnew_R_ctrl _mux sel new_R_ctr2_irden new_R_ctr2_cry
new_R_ctr2_new new_R_ctr2_out new_R_ctr2_orden new_R _ctr3_in
new_R_ctr3_mux_sel new_R_ctr3_irden new_R_ctr3_cry new_R_ctr3_new
new_R_ctr3_out new_R_ctr3_orden new_R_icr_load new_R_icr_old
new_R_icr_mask new_R_icr new _R_icr_rden new_R_ccr new_R_ccr_rden
new_R_gcr new_R_ger_rden new_R_sr new_R_sxr_rden)”

Vi

let RClockNSF_REW = save_thm
{“RClockKSF_REW’,
(PURE_ONCE_REWRITE_RULE [ASel;BSel) RClOckNSF)
Vi

let RClockOF = new_definition
("RClockoOP’,
“#] (rep :AREP_ty) (s :r_state) (e :r_env)
RClockOF rep s @ =

let R_fsm state = R_fsm_stateS s and
R_fsm_ale_ = R_fsm_ale_S s and
R_fsm mrdy_ = R_fsm_mrdy S s and
R_fsm_last_ = R_fsm_last_S s and
R_fsm_rst = R_fsm rstS s and
R ctrO_in = R_ctr0_ins s and
R_ctr0_mux_sel = R_ctr0_mux_selsS s and
R _ctr0 = R_ctr08 s and
R_ctr0_irden = R_ctr0_irdens s and
R _ctr0_new = R_ctr0_newS s and
R_ctr0_cry = R_ctr0_crys s and
R_ctr0_out = R_ctr0_outsS s and
R_ctr0_orden = R_ctr0_ordensS s and
R_ctrl_in = R_ctrl_inS s and
R_ctrl _mux_sel = R_ctrl_mux_selS s and
R_ctrl = R_ctrls s and
R_ctrl_irden = R_ctrli_4rdensS s and
R_ctrl_new = R_ctrl _newS s and
R_ctrl_cry = R_ctrl_cryS s and
R _ctrl_out = R_ctrl_outs s and
R_ctrl_orden = R_ctrl_ordenS s and
R ctr2_in = R_ctr2_insS s and
R_ctr2_mux_sel = R_ctr2_mux_ selS s and
R_ctr2 = R_ctr2S s and
R_ctr2_irden = R_ctr2_irdenS s and
R_ctr2_new = R_ctr2_newS s and
R_ctr2_cry = R_ctr2_crys s and
R_ctr2_out = R_ctr2_outsS s and
R_ctr2_orden = R_ctr2_ordensS s and
R_ctr3_in = R_ctr3_inS s and
R_ctr3_mux_sel = R_ctr3_mux_selS s and
R_ctrd = R_ctr3s s and
R_ctr3_irden = R_ctr3_irdensS s and
R_ctr3_new = R_ctr3_newsS s and
R_ctr3_cry = R_ctr3d_crys s and
R_ctr3_out = R_ctr3d_outsS s and
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R_ctr3_orden = R_ctr3_ordens s and

R_icr_load = R_icr_loads s and

R_icr old = R_icr_olds s and

R_icr_mask = R_icr_maskS s and

R_icr_rden = R_icr_rdenS s and

R_icr = R_icrs s and

R ccr = R_ccrS s and

R_ccr_rden = R_ccr_rdenS s and

R_gcr = R_gcr8 s and

R_gecr_rden = R_gecr_rdenS s and

R_sr = R_srS s and

R_sr_rden = R_sr_rdenS s and

R _int0_dis = R_int0_diss s and

R_int3_dis = R_int3_diss s and

R_c01_cout_del = R_c01_cout_delS s and

R_intl _en = R_intl_ensS s and

R_c23_cout_del = R_c23_cout_delS s and

R_int2_en = R_int2 _ensS s and

R wr = R_wrS s and

R_cntlatch_del = R_cntlatch _dels s and

R_srdy_del_ = R_srdy del 8 s and

R_reg_sel = R_reg_sels s and

R_busA_latch = R_busA_latchs s in
let Rst = RstE e and

I_ad in = I_ad_inE e and

I_rale_ = I_rale_E e and

I_last_ = I_last_E e and

I be_ = I_be_ R e and

I_mrdy = I_mrdy E e and

Disable_int = Disable_intE e and

Disable_writes = Disable_writesE e and

Cpu_fail = Cpu_failE e and

Reset_cpu = Reset_cpuE e and

Piu_fail = Piu_failE e and

Pmm_fail = Pmm_failE e and

S_state = S_stateE e and

Id = IdE e and

ChannelID = ChannelIDE e and

CB_parity = CB_parityRE e and

MB_parity = MB_parityE e and

C_ss = C_ssE e in

let new_R_fsm_state =
((R_£sm_rst) => RI |
((R_fsm_state = RI) => ((~R_fsm_ale_) => RA | RI) |
((R_fsm state = RA) => ((~R_fsm mrdy_) => RD | RA) |
({(~R_fsm_last_) => RI | RA)))) in
let r_fsm_cntlatch = ((R_fsm_state = RI) /\ ~R_fsm ale ) in
let r_fsm srdy_ = ~((R_fsm state = RA) /\ ~R_fsm mrdy ) in
let new_R_wr = ((-BSel(I_rale_)) => (ELEMENT (BSel(I_ad_in)) (27}) | R_wr)
in
let new _R_cntlatch del = r_fsm_cantlatch in
let new_R_srdy _del_ = r_fsm srdy_ in
let new R_reg_sel =«
{((~BSel(I_rale_)) => (SUBARRAY (BSel(I_ad_in)) (3,0)}) |
((~R_srdy_del_) => (INCN 3 R_reg_sel) | R_reg_sel}) in
let r_reg_sel = ((~R_srdy del_ ) => (INCN 3 R _reg sel) | R_reg_sel) in
iet r_writeA = (~ASel(Disable_writes) /\ R wr /\ (new_R_fsm_state = RD)) in
let r_writeB = (~BSel(Disable_writes) /\ new_R_wr /\
(new_R_fsm _state = RD)) in
let r_readA = (~R_wr /\ (new_R_fsm state = RA)) in
let r_readB = (~new_R_wr /\ (new_R_fsm state = RA)) in

let r_cir_wr0lA = ({(r_writeA /\ ((r_reg_sel = (WORDN 3 8)) \/
(r_reg_sel = (WORDN 3 9)}))) in
let r_cir wr01B = ((r_writeB /\ ((r_reg sel = (WORDN 3 8)) \/
(r_reg_sel = (WORDN 3 9))))) in
let r_cir_wr23A = ((r_writeA /\ ((r_reg_sel = (WORDN 23 10))} \/
(r_reg_sel = (WORDN 3 11)))}) im
let r_cir_wr23B = ((r_writeB /\ ((r_reg_sel = (WORDN 3 10)) \/
(r_reg_sel = (WORDN 3 11))))}) 4in
let new_R_cecr = ((r_writeB /\
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(r_reg_sel = (WORDN 3 3))) => BSel(I_ad_in) | R_ccxr) in
new_R_ccr_rden = (r_readB /\ (r_reg_sel = (WORDN 3 3))) in
new_R_gcr = ({(r_writeB /\

(r_reg_sel = (WORDN 3 2))) => BSel(I_ad in) | R_gcr) in
new_R_gcr_rden = (r_readB /\ (r_reg_sel = (WORDN 3 2))) in

new_R_c01_cout_del = R_ctrl_cry in

let intl_enR = (((ELEMENT new_R_gcr (17)) /\ R_c0l1l_cout_del) \/

~ (RLEMENT new_R_gcr (18))) in

let intl_enS = ((ELEMENT new_R_gcr (18)) /\

(R_ctrl_cry /\ (ELEMENT new_R_gcr (16)) \/ r_ctr_wrO01B)) in
new_R_intl_en =
({(inti_enR \/ intl_ens)
=> {((intl_enS /\ ~intl_enR) => T |
(~intl_ensS /\ intl_enR) => P |
(~intl_ens /\ ~intl_enR) => P | ARB)
| R_intl_en) in
new_R_c23_cout_del = R_ctr3_cry in

let int2_enR = (((ELEMENT new_R_gcr (21)) /\ R_c23_cout_del) \/

~ (BLEMENT new_R_gcr (22))) in

let int2_enS = ((ELEMENT new_R_gcr (22)) /\

(R_ctr3_cry /\ (ELEMENT new R_gcr (20)) \/ r_cir_wr23B)) in

new_R_int2 en =

((int2_enR \/ int2_ens)

=> ((int2_enS /\ ~int2_enR) => T |
(~int2_ens /\ int2_enR) => F |
(~int2_enS /\ ~int2_enR) => F | ARB)
| R_int2_en) in

new_R_ctr0_in =

((r_writeB /\ (r_reg_sel = (WORDN 3 8))) => BSel(I_ad_in) | R_ctr0_in) in
new_R_ctr0_mux_sel =

((R_ctrli_cry /\ (BLEMENT new_R_gcr (16))) \/ r_cir_wrO01B) in
new_R_ctr0O_irden = (r_readB /\ (r_reg_sel = (WORDN 3 8))) inmn
new_R_ctr0 = ((R_ctr0O_mux_sel) => R_ctr0_in | R_ctrO_new) in
new_R_ctr(_new =

( ((BLEMENT R_gcr (19))) => (INCN 31 new_R_ctr0) | new_R_ctr0) in
new_R_ctr0_cry = ((ELEMENT R_gecr (19)) /\ (ONES 31 new_R_ctr()) in
new_R_ctr0_out = ({(r_fsm _cntlatch) => R ctr0_new | R _ctr0_out) in
new_R_ctr0_orden = (r_readB /\ (r_reg_sel = (WORDN 3 12)}) inmn
new_R_ctrl_in =

((r_writeB /\ (r_reg_sel = (WORDN 3 9))) => BSel(I_ad_in) | R_ctri_in) in
new_R_ctrl_mux_sel =

((R_ctrl_cry /\ (ELEMENT new_R_gcr (16))) \/ r_cir_wr01B) in
new_R_ctrl_irden = (r_readB /\ (r_reg_sel = (WORDN 3 9))) in
new_R_ctrl = ((R_ctrl_mux_sel) => R_ctrl_in | R_ctrl_new) in
new_R_ctrl new = ((R_ctrO_cry) => (INCN 31 new_R_ctrl) | new_R_ctrl) in
new_R_ctrl_cry = (R_ctrO_cry /\ (ONRS 31 new_R_ctrl)) in
new_R_ctrl out = ((R_cntlatch_del) => R_ctrl new | R_ctri_out) in
new_R_ctrl_orden = (r_readB /\ (r_reg_sel = (WORDN 3 13))) in
new_R_ctr2_in =

((r_writeB /\ (r_reg_sel = (WORDN 3 10))) => BSel(I_ad_in) | R_ctr2_in) in
new_R_ctr2_mux_sel =

((R_ctr3_cry /\ (BLEMENT new_R_gcr (20))) \/ r_cir_wx23B) in
new_R_ctr2_irden = (r_readB /\ (r_reg_sel = (WORDN 3 10))) im
new_R_ctr2 = ((R_ctr2_mux_sel) => R_ctr2_3in | R_ctri_new) in
new_R_ctr2_new =

(( (RLEMENT R_gor (23))) => (INCN 31 new_R_ctr2) | new_R_ctr2) in
new_R_ctr2 _cry = ((BLEMENT R_gecr (23)) /\ (ONBS 31 new_R_ctr2)) in
new_R_ctr2_out = ((r_fsm_cntlatch) => R_ctr2_new | R _ctr2_out) in
new_R_ctr2 _orden = (r_readB /\ (r_reg_sel = (WORDN 3 14))) imn
new_R_ctr3_in =

((r_writeB /\ (r_reg_sel = (WORDN 3 11))) => BSel(I_ad_in) | R_ctr3_in) in
new_R_ctr3_mux_sel =

((R_ctr3i_cry /\ (BLEMENT new_R_gcr (20))) \/ r_cir_wr23B) in
new_R_ctr3_irden = (r_readB /\ (r_reg_sel = (WORDN 3 11))) in
new_R_ctr3 = ((R_ctr3_mux_sel) => R_ctr3_in | R_ctr3_new) in
new_R_ctr3_new = ((R_ctr2_cry) => (INCN 31 new_R_ctrd) | new_R_ctr3) in
new_R_ctr3_cry = (R_ctr2_cry /\ (ONES 31 new_R_ctr3)) inm
new_R_ctr3_out = ((R_cntlatch_del) => R_ctr3_new | R_ctri_out) in
new_R_ctr3_orden = (r_readB /\ (r_reg_sel = (WORDN 3 15))) in
new_R_icr_load =

(r_writeB /\ ((r_reg_sel = (WORDN 3 0)) \/ (r_reg _sel = (WORDN 3 1)))) 4in
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let
let
let

new_R_1icr_old = ((new_R_icr_load) => R_icr | R_icr_old) in
new_R_1icr_mask = ((new_R_icr_load) => BSel(I_ad_in) | R_icr_mask) in
new_R_icr =

((R_icr_load)

let

let
let
let
let
let
let
let
let
let
let
let
let
let

=> ((~(r_reg_sel = (WORDN 3 1))) => (Andn rep (R_icr_old, R_icr_mask))
| (orn rep (R_icr_old, R_icr_mask)})

| R_ier) in
new_R_icr_rden =
((new_R_fsm_state = RA) /\

({r_reg_sel = (WORDN 3 0)) \/ (r_reg_sel = (WORDN 3 1)))) i
srl 0 = (MALTER ARBN (1,0) (BSel(Cpu_fail))) in -
sr3_0 = (MALTER srl_0 (3,2) (BSel(Reset_cpu})) in
sr8_0 = (ALTER sr3_0 (8) (BSel(Piu_fail))) inm
sx9_0 = (ALTBR sr8_0 (9) (BSel(Pmm_fail))) in
#r15_0 = (MALTER sr9_0 (15,12) (BSel(S_state))) in
#r21_0 = (MALTRR srl5_0 (21,16) (BSel(Id))) inmn
sr23_0 = (MALTER sr21_0 (23,22) (BSel(ChannellD))) in
sr24_0 = (ALTER sr23_0 (24) (BSel(CB_parity))) in
sr27_0 = (MALTER sr24_0 (27,25) (BSel(C_ss))) in
sr28_0 = (ALTER sr27_0 (28) (BSel(MB_parity))) in
new_R_sr = ((r_fsm cntlatch) => sr28_0 | R_sr) in
new_R_sr_rden = (r_readB /\ (r_reg_sel = (WORDN 3 4))) im
r_intO_en = ({(BLEMENT R_icr {0)) /\ (ELEMENT R_icr (8))) \/

( (RLEMENT R_icr (1)) /\ (BLEMENT R_iexr (9))) \/

{ (BLEMENT R_icr (2)) /\ (ELEMENT R_icr (10))) \/
((RLEMENT R_icr (3)) /\ (BLEMENT R_icr (11})) \/
{ (RLEMENT R_icr (4)) /\ {BLEMENT R_icr (12))) \/
( (BLEMENT R_icr (5)) /\ (ELEMENT R_icr (13))) \/
( (RLEMENT R_icr (6)) /\ {(BLEMENT R_icr (14))) \/
( (RLEMENT R_icr (7)) /\ (RLEMENT R_icr (15)))) im

let
let

new_R_1int0_dis = r_intO_en in
r_int3_en = (((ELEMENT R_icr (16)) /\ (BLEMENT R_icr (24))) \/

( (ELEMENT R_icr (17}) /\ (ELEMENT R_ilcr (25))) \/
( (RLEMENT R_icr (18)) /\ (ELEMENT R_icr (26))) \/
((BELEMENT R_icr (19)) /\ (ELEMENT R_icr (27))) \/
( (RLEMENT R_icr (20)) /\ (BLEMENT R_icr (28))) \/
{ (ELEMENT R_icr (21)) /\ (ELEMENT R_icr (29))) \/
( (BLEMENT R_icr (22)) /\ (ELEMENT R_icr (30))) \/
( (ELEMENT R_icr (23)) /\ (ELEMENT R_icr (31)))) in

let

let

new_R_int3_dis = r_int3_en in

new_R_busA_latch =

{(R_ctrO_irden) => R_ctr0_in |
({R_ctr0_orden) => R_ctr0_out |
({R_ctrl_irden) => R_ctrl_in |
((R_ctrl_orden) => R_ctrl _out |
((R_ctr2_irden) => R_ctr2_in |
((R_ctr2_orden) => R_ctrl_out |
({R_ctr3_irden) => R_ctrd_in |
{(R_ctr3_orden) => R_ctr3_out |
((R_icr_rden) => R_icr |
((R_ccr_rden) => R_ccr |
((R_ger_rden) => R _ger |
((R_sr_rden) => R_sr | ARBN)))))))))))) in

let
let
let
let

new_R_fsm_ale_ = (BSel(I_rale_)) in

new_R_fsm_mrdy_ = (BSel(I_mrdy )) in
new_R_fsm last_ = (BSel(I_last_)) in
new_R_fsm rst = (BSel(Rst)) in

let I_ad _out =
(((~R_wr /\ ((new_R_fsm_state = RA) \/ (new_R_fsm_state = RD)))
=> (BUSN new_R_busA_latch) | Offn),
{((~new_R_wr /\ ((new_R_fsm_state = RA) \/ (new_R_fsm_state = RD)))
=> (BUSN new_R_busA_latch) | Offm)) in
let I_srdy_ =
(({(new_R_fsm_state = RA) \/ (new_R_fsm_state = RD))
=> (WIRE ~{(R_fsm_state = RA) /\ ~R_fsm mrdy )) | 2),
({(new_R_fsm_state = RA) \/ (new_R_fsm state = RD))
=> (WIRE ~((R_fsm_state = RA) /\ ~R_fem mrdy )) | Z)) in
let Int0_ =
((~(r_intO_en /\ ~R_int0_dis /\ -ASel(Disable_int))),
(~(r_int0_en /\ ~R_int0_dis /\ ~BSel(Disable_int)}))) in
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let Intl =
((R_ctrl_cry /\ R_intl_en /\ ~ASel(Disable_int)),
(R_ctrl_cry /\ new_R_intl _en /\ ~BSel(Disable_int))) in
let Int2 =
((R_ctr3_cry /\ R_int2_en /\ ~ASel(Disable_int)),
(R_ctr3_cry /\ new_R_int2_en /\ ~-BSel(Disable_int))) in
let Inti_ =
((~(r_int3_en /\ ~R_int3_dis /\ ~ASel(Disable_int))}),
(~(r_int3_en /\ ~R_int3_dis /\ ~BSel(Disable_int)))) in
let Ccr = (R_ccr, new_R_ccr) in
let Led = ({SUBARRAY R_gcr (3,0)), (SUBARRAY new_R_gcr (3,0))) ~in
let Reset_error = ((ELEMENT R_gcr (24)), (ELEMENT new_R_gcr (24))) in
let Pmm_invalid = ((BRLEMENT R_gcr (28)), (ELEMENT new_R _gcr (28))) in

(ROut I_ad_out I_srdy_ Int0_ Intl Int2 Int3_ Ccr Led Reset_error
Pmm_invalid)”
)i

let RClockOF_REW = save_thm
(‘RClockOF_REW’,
(PURE_ONCE_REWRITE_RULE [ASel;BSel] RClockOP)
Vi

let RC_Exec = new_definition
(‘RC_Bxec’,
#y (rei tRCI) (s :timeC->r_state) (e :timeC->r_env) (p :timeC->r_out)
(t i1timeC) .
RC_Exec rci s ep t = TV
Yi:

let RC_PreC = new_definition
(’RC_PrecC’,
#y (rei :RCYI) (s :timeC->r_state) (e :timeC->r_env) (p :timeC->r_out)
(t :timeC) .
RC_PreC rci s e p t = T”
Yis

let RC_PostC = new_definition
('RC_PostC’,
#y (rel :RCI) (s :timeC->r_state) (e :timeC->r_env) (p :timeC->r_out)
(t stimeC) .
RC_PostC rcli s e p t =
(s (t+l) = RClockNSF (s t) (e t}) /\
(p t = RClockOF (s t) (e t))”
Yis
let RC_Correct = new_definition
(‘RC_Correct’,
#) (rei :RCI) (s :timeC->r_state) (e :timeC->r_env) (p :timeC->r_out)
(t stimeC) .
RC_Correct rci s e p t =
RC_Exec rci s e p t /\
RC_PreC rci s e p t
xx>
RC_FostC rcl s e p £~
Vis
let RCSet_Correct = new_definition
(‘RCSet_Correct’,
“] (s :timeC->r_state) (e 1timeC->r_env) (p :timeC->r_out) .
RCSet_Correct s e p = ! (rci:RCI)(t:timeC). RC_Correct rci s e p t~
Yis

close_theory();;

3.5 C-Port Definitions
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This section contains the theories caux_def, cblock_def, and cclock_def, defining the C-Port design.

o m———— e e e e e mmesmmmmmmmmmmmmmmememmmemmeemeeem———— - e —mmme-eemmmmmme-e——-se====
File: caux_def.ml
Author: (¢) D.A. Fura 1992-93
Date: 3 March 1993 B

This file contains auxiliary definitions for the C-Port of the PTEP PIU, an
ASIC developed by the Embedded Processing Laboratory, Boeing High Technology
Center.

set_flag ('timing’, true);;

set_search_path (search path() @ [‘/home/elvis6/dfura/ftep/piu/hol/1ib/’;
* /home/elvisé/dfura/hol/Library/tocls/’
1)i;:

system ‘rm caux _def.th’;;
new_theory ‘caux_def’;;
map new_parent [‘array_def’;’‘wordn_def’; 'busn _def’;’ineq’];;

new_type_abbrev (’time’, “:num”);;
new_type_abbrev (‘wordn’, “:(num->bool)”)};;
new_type_abbrev (‘busn’, ¥:(num->wire)”);;

let MSTART = “WORDN 2 47;;
let MEND = “WORDN 2 5%;;
let MRDY = “WORDN 2 67;;
let MWAIT = “WORDN 2 7%;;
let MABORT = “WORDN 2 0%;;

let SACK = “WORDN 2 5%;;
let SRDY = “WORDN 2 67;;
let SWAIT = “WORDN 2 7%;;
let SABORT = “WORDN 2 07;;

let cmfsm_ty_Axiom =

define_type ‘cmfsm_ty_ Axiom’
‘emfem ty = CMI | CMR | CMA3 | CMAL1 | CMAO | CMA2 | CMD1 | CMDO |
CMW | CMABT';,
let csfsm_ty Axiom =

define_type ‘csfsm_ty_ Axiom’

‘esfsm_ty = CSI | CSL | CSAl | CSAOQ | CSAOW | CSALE | CSRR |
CSDl | €SP0 | CSACK | CSABT’;;

let cefsm_ty_Axiom =
define_type ’‘cefsm_ty Axiom’
‘cefsm ty = CRI | CBR’;;

let CCI =
define_type ‘'CCI‘
'CCI = CC_X';
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let cc_state =
define_type ‘cc_state’

‘cc_state = CCState cmfsm_ty bool bool bool bool bool bool bool bool

bool bool wordn bool csfsm ty bool bool bool
bool bool bool wordn cefsm_ty bool bool bool
bool bool bool boel bool wordm bool bool bool
bool beool bool bool bool bool bool-bool bool
wordn wordn wordn wordn wordn wordn wordn
bool’;;

let C_mfsm stateS = new_recursive_definition

false

cc_state

‘C_mfsm_statesS’

~C_mfsm_stateS (CCState C_mfsm_state C_mfsm _srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm _busy C_mfsm_write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm hlda_
C_sfsm _ms C_efsm_state C_efsm _cale_ C_efsm_last
C_efsm male_ C_efsm rale_ C_efsm_srdy C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 c_iad_in C_wr)

= C_mfsm_state”;;

let C_mfsm_srdy_enS = new_recursive_definition

false

cc_state

‘C_mfsm_srdy enS’

*C_mfsm_srdy_enS (CCState C_mfsm_state C_mfsm srdy en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm_busy C_mfsm write C_mfsm_crqt_
Cc_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm _hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm _rale_ C_efsm srdy C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad en_s_del C_wrdy C_rrxdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 c_iad_in C_wr)

= C_mfsm_srdy_en”;;

let C_mfsm D8 = new_recursive_definition

false

cc_state

‘C_mfsm_DS’

vC mfsm_DS (CCState C_mfsm_state C_mfsm_srdy en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm_busy C_mfsm _write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm _grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm _male_ C_efsm_rale_ C_efsm srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_alal0 C_a3az C_iad _in C_wr)

= C_mfsm _D";;

let C_mfsm_grantS = new_recursive_definition
false
cc_state
‘C_mfsm_grants8’
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“C_mfsm_grantS (CCState C_mfsm_state C_mfsm srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm _busy C_mfsm _write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm hlda_
C_sfasm_ms C_efsm_state C_efsm cale_ C_efsm last_
C_efsm_male_ C_efsm rale_ C_efsm_srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C-iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_mfsm_grant”;;

let C_mfsm_rstS = new_recursive_definition

false

cc_state

‘C_mfsm _ratsS’

“C_mfsm_ratS (CCState C_mfsm_state C_mfem_srdy _en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm crqt_
c_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm _ss
C_mfsm_invalid C_sfsm_state C_sfasm D C_sfsm _grant
C_sfasm_rst C_sfsm write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy_C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last _out_
c_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 Cc_iad_in C_wr)

= C_mfsm _rast”;;

let C_mfsm_busyS = new_recursive_definition

false

cc_state

‘C_mfsm_busyS~’

“C_mfsm_busyS (CCState C_mfsm_state C_mfsm_srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm_busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sf sm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm_male_ C_efsm rale_ C_efsm srdy C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_C_cout_0_le_del
C_cin 2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_mfsm_busy”;;

let C_mfsm _writeS = new_recursive_definition

let

false

cc_state

‘'C_mfsm_writeS’

“C_mfsm _writeS (CCState C_mfsm_state C_mfsm _srdy en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm busy C_mfsm_write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_nfsm_ss
Cc_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sf sm_hlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy C_efsm rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
Cc_parity C_source C_data_in C_sizewrbe C_ilad out
C_ala0 C_a3a2 C_1iad_in C_wr)

= C_mfsm_write”;;

C_mfsm_crqt_S = new_recursive_definition
false

cc_state

‘C_mfsm_crqt_S’
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#C_mfem_crqt_8 (CCState C_mfsm_state C_mfsm srdy en C_mfsm D C_mfsm _grant
C_mfsm_rst C_mfsm busy C_mfsm_write C_mfsm_crqgt_
C_mfsm_hold_ C_mfsm last_ C_mfsm_lock_ C_mfsm ss
Cc_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm _grant
C_sfasm _rst C_sfsm write C_sfsm_addressed C_sfsm _hlda_
C_sfsm_ms C_efsm state C_efsm_cale_ C_efsm_last_
C_efsm male_ C_efsm_rale_ C_efsm srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mxrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C-iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_mfsm_crqt_*:;

let C_mfsm hold_$ = new_recursive_definition

false

cc_state

'C_mfsm_hold_S’

»C_mfsm _hold_S (CCState C_mfsm_state C_mfsm_srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm _busy C_mfsm write C_mfsm_crqgt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm _state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfem_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm_male_ C_efsm _rale_ C_sfsm_srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin 2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad _in C_wr)

= C_mfsm_hold_~;;

let C_mfsm_last_S = new_recursive_definition

false

cc_state

‘C_mfsm_last_S’

“C_mfsm_last_8 {(CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm _grant
C_mfsm_rst C_mfsm busy C_mfsm _write C_mfsm_crqgt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfasm_state C_sfsm_D C_sfsm_grant
C_sfem_rst C_sfsm _write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm_state C_efsm _cale_ C_efsm_last_
C_efsm_male_ C_efsm _rale_ C_efsm_srdy_C_sfsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad en_s_del C_wrdy C_rrdy
Cc_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 Cc_1lad_in C_wr)

= C_mfsm_last_~;,

let C_mfsm _lock_S = nevw_recursive_definition

false

cc_statas

‘C_mfsm_lock_S’

“C_mfsm_lock_S (CCState C_mfsm_state C_mfsm_srdy en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm _busy C_mfsm _write C_mfsm crqt_
c_mfsm_hold C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm addressed C_sfsm_hlda
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy_C_efsm _rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del Cc_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_ocut
C_ala0 C_a3a2z C_iad_in C_wr)

= C_mfsm_lock_”;;

let C_mfsm ssS = new_recursive_definition
false
cc_state
‘C_mfsm_s8S’
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“C_mfsm_ssS (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm_busy C_mfsm_write C_mfem_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm state C_sfem D C_sfsm _grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm_state C_efsm _cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm _srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_jad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C-1ad_out
C_ala0 C_a3a2 C_iad _in C_wr)

= C_mfsm_ss*;;

let C_mfsm_invalidsS = new_recursive_definition

false

cc_state

'C_mfsm_invalids’

#C_mfsm_jinvalids (ccCState C_mfsm_state Cc_mfsm_srdy en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm_busy C_mfsm write C_mfsm _crqt_
c_mfsm_hold_ C_mfsm_last_ C_mfsm lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad en _s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_1lad_out
C_ala0 C_a3a2 c_iad_in C_wr)

= C_mfsm_invalid~;;

let C_sfsm stateS = new_recursive_definition

false

cc_state

‘C_sfsm_statesS’

«C_sfam stateS (CCState C_mfsm state c_mfsm_srdy _en C_mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm_busy C_mfsm_write C_mfsm crqt_
c_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
c_mfsm_invalid Cc_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_sfsm cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wzdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad _out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_sfsm_state”;;

let C_sfsm DS = new_recursive_definition

false

cc_state

‘C_sfsm_DS’

“c_gfsm DS (CCState C_mfsm state C_mfsm srdy_en C_mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm _write C_mfsm crqt_
C_mfesm_hold_ C_mfsm_last_ C_mfsm lock_ C_mfsm_ss
c_mfem_invalid C_sfsm _state C_sfsm D C_sfsm _grant
C_sfsm_rst C_sfsm write C_sfem_addressed C_sfsm hlda_
C_sfem_ms C_efsm state C_efsm cale_ C_efsm_ last_
C_efsm_male_ C_efsm rale_ C_efsm srdy C_efem_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad in C_wr)

= C_sfom_D";;

let C_sfsm _grantS = new_recursive_definition
false
cc_state
‘C_sfsm_grantS’
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“C_sfsm_grantS (CCState C_mfsm state C_mfsm srdy en C_mfem D C_mfsm _grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm last_ C_mfem_lock_ C_mfem_ss
C_mfsm invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm rst C_sfsm write C_sfsm_addressed C_sfsm _hlda_
C_sfsm ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm_male_ C_efsm_rale_ C_efsm _srdy C_efsm rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin 2 _le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_scurce C_data_in C_sizewrbe CZiad_out
C_ala0 C_a3a2 C_1iad_in C_wr)

= C_sfsm_grant’;;

let C_sfsm_rstS = new_recursive_definition

false

cc_state

‘C_sfam _rstS’

“C_sfam_rstS (CCState C_mfsm _state C_mfesm_srdy en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm_busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm hlda_
C_sfsm ms C_efsm _state C_efsm _cale_ C_efsm last_
C_efsm_male_ C_efsm rale_ C_efem_srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_sfem_xrst”;,

let C_sfsm_writeS = new_recursive_definition

false

cc_state

'C_sfsm_writes’

“C_sfsm_writeS (CCState C_mfsm_state C_mfsm srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm crqt_
c_mfsm hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfem_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfem write C_sfsm_addressed C_sfsm _hlda
C_sfsm ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm_xrale_ C_efsm srdy_C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_scurce C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_sfsm_write”;;

let C_sfsm_addressedS = new_recursive_definition

false

cc_state

‘C_sfsm_addresseds’

“Cc_sfsm_addresseds (CCState C_mfsm_state C_mfsm _srdy_en C_mfsm D C_mfsm_grant
C_mfem_rst C_mfsm busy C_mfsm write C_mfsm_crqt_
C_mfem_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfasm_state C_sfsm_D C_sfsm_grant
C_sfasm_rst C_sfsm write C_sfsm_addressed C_sfsm _hlda_
C_sfsm_ms C_efsm state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efem_srdy_ C_efsm rst
C_lock_in C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2 le C_mrdy_del_ C_iad_en_s_del C_wxdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_1iad_in C_wr)

= C_sfem_addressed”;;

let C_sfsm _hlda_S = new_recursive_definition
false
cc_state
‘C_sfsm_hlda_sS’
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#C_sfsm_hlda_s (CCState C_mfsm_state C_mfsm_srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm_write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_ last_ C_mfem_lock_ C_mfsm ss
C_mfsm_invalid C_sfsm state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_sfsm last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe CZlad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_sfsm_hlda_";;

let C_sfsm _msS = new_recursive_definition

let

let

let

false

cc_state

‘C_sfsm_msS’

«C_sfsm_meS (CCState C_mfsm_state C_mfsm_srdy en C_mfsm_D C_mfsm_grant
Cc_mfsm_rst C_mfsm _busy C_mfsm_write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfem_state C_sfsm D C_sfem_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm last
C_efsm_male_ C_efsm rale_ C_efsm_srdy C_efsm_rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out_
Cc_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 ¢_iad_in c_wr)

= C_sfsm ms”;;

C_efsm_stateS = new_recursive_definition

false

cc_state

‘C_efsm_stateS’

“C_efsm_stateS (CCState C_mfsm _state C_mfsm_srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm_busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
c_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm _state C_efsm_cale_ C_efam last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy _del_ C_iad_en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_lad out
C_ala0 C_a3a2 C_1iad_in C_wr)

= C_efsm_state”;,

C_efsm_cale_S = new_recursive_definition

false

cc_state

‘C_efsm_cale_S’

#C_efsm cale_S (CCState C_mfsm_state C_mfsm_srdy en C_mfsm D C_mfsm_grant
C_mfem_rst C_mfsm busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfesm_addressed C_sfsm _hlda_
C_sfsm_ms C_efsm _state C_efsm _cale_ C_efsm last_
C_efsm_male_ C_efsm_rale_ C_efsm srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_scurce C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_efsnm_cale_";;

C_efsm_last_S = new_recursive_definition
false

cc_state

‘C_efsm_last_S’
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“C_efsm last_S (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm _busy C_mfsm write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
c_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm _male_ C_efsm rale_ C_efsm _srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad en_s_del C_wrdy C_rxdy
C_parity C_source C_data_in C_sizewrbe C-iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_efsm_last_*;;

let C_efsm male_S = new_recursive_definition

false

cc_stats

‘C_efsm_male_S‘

“C_efsm male_S (CCState C_mfsm_state C_mfsm _srdy_en C_mfsm D C_mfsm grant
C_mfsm_ret C_mfsm busy C_mfsm write C_mfsm crqgt_
C_mfsm_hold C_mfsm_last_ C_mfsm_lock_ C_mfsm _ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm last_
C_efsm_male_ C_efsm rale_ C_efsm srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_efam_male_”;;

let C_efsm rale_S = new_recursive_definition

false

cc_state

'C_efsm_rale_S’

“C_efsm rale_S (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm _grant
C_mfem _rst C_mfsm busy C_mfsm write C_mfsm_crqt_
C_mfsm_hold_C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfem_invalid C_sfsm_state C_sfsm_D C_sfsm _grant
C_sfem_rst C_sfem write C_sfsm_addressed C_sfsm_hlda_
C_sfem _ms C_efsm_state C_efsm _cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy C_efsm rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_ilad _en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out

C_ala0 C_a3a2 C_iad_in C_wr)
= C_efsm_rale_";;

let C_efsm srdy S = new_recursive_definition

false

cc_state

‘'C_efsm_srdy_S’

“C_efsm_srdy_ S (CCState C_mfsm state C_mfsm srdy en C_mfsm D C_mfem grant
C_mfsm_rst C_mfsm busy C_mfsm_write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm _lock_ C_mfsm ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfesm_rst C_sfsm write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm _state C_efsm cale_ C_efsm last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy C_efsm_rst
C_lock_4in_ C_last_in_C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wrx)

= C_efsm_sxdy_";;

let C_efsm_rstS = new_recursive_definition
false
cc_state
‘C_efsm_rstS’
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“C_efsm_rstS (CCState C_mfsm state C_mfem_srdy_en C_mfem D C_mfsm_grant
C_mfsm_rst C_mfsm_busy C_mfsm write C_mfsm_crqt_
Cc_mfsm_hold  C_mfsm_last_ C_mfsm_lock_C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm srdy C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqt_del C_hold_C_cout_0_le _del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wxdy C_rrdy
C_parity C_source C_data_in C_sizewrbs CZiad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_efsm_xrst”;;

let C_lock_in_S = new_recursive_definition

false

cc_state

‘C_lock_in_S’

»C_lock_3in_§ (CCState C_mfsm _state C_mfsm_srdy_en C_mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm last_
C_efsm_male_ C_efsm_rale_ C_sfsm_srdy C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_lock_in_*;;

let C_last_in_S8 = new_recursive_definition

false

cc_state

‘C_last_in_s*

»C_last_in_S (CCState C_mfsm_state C_mfsm srdy en C_mfsm D C_mfsm _grant
C_mfsm_rst C_mfsm_busy C_mfsm_write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm ss
C_mfsm_invalid C_sfsm_state C_sfem D C_sfsm grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm ms C_sfsm_state C_efsm cale_ C_efsm_last_
C_efsm male_ C_efsm_rale_ C_efsm_srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqt_del C_bold C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_last_in_7;;

let C_ssS = new_recursive_definition

false

cc_state

‘C_ssS’

#C_gs8S (CCState C_mfsm_state C_mfsm srdy en C_mfsm D C_mfsm_grant
C_mfem_rst C_mfsm busy C_mfsm _write C_mfsm _crqt_
c_mfsm_hold_ C_mfsm_last_ C_mfsm lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm _grant
C_sfsm_rst C_sfsm _write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm state C_efsm cale_ C_efsm last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad _in C_wr)

= C_88";;

let C_clkAS = new_recursive_definition
false
cc_state
‘C_clkAs’
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“C_clkAS (CCState C_mfsm_state C_mfsm srdy_en C_mfsm D C_mfsm_grant
C_mfsm rst C_mfsm_busy C_mfsm write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm _last_ C_mfsm_lock C_mfsm_ss
Cc_mfam invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rxrst C_sfsm _write C_sfsm _addressed C_sfsm hlda
C_sfsm _ms C_efsm_state C_efsm cale_ C_efsm_last_
C_efsm_male_ C_efsm rale_ C_efsm _srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkh C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_clkA¥;;

let C_last_out_S = new_recursive_definition

false

cc_state

‘C_last_out_8’

#C_last_out_S (CCState C_mfsm_state C_mfsm _srdy_en C_mfsm D C_mfsm _grant
C_mfsm rst C_mfsm busy C_mfsm_write C_mfsm_crqt_
c_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfem_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm rals_ C_efsm srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold C_cout_0_le_del
C_cin_2_le C_mrdy _del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_last_out_¥;;

let C_sidle_delS = new_recursive_definition

false

cc_stats

‘C_sidle_dels’

*C_sidle_dels (CCState C_mfsm_state C_mfsm srdy _en C_mfsm D C_mfsm_grant
C_mfasm_rst C_mfem busy C_mfsm_write C_mfsm_crqt_
C_mfem_hold_ C_mfsm_last_ C_mfem_lock_ C_mfsm_ss
C_mfsm invalid C_sfsm_state C_sfsm D C_sfsm _grant
C_sfem_ret C_sfem_write C_sfem_addressed C_sfem_hlda_
C_sfsm ms C_efsm state C_efsm _cale_ C_efsm_last_
C_efsm male_ C_efsm_rale_ C_efsm_srdy_ C_efsm_rst
C_lock in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin 2_le C_mrdy_del_C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3la2 C_iad_in C_wr)

= C_sidle_del”;;

let C_mrqt_delS = new_recursive_definition

false

cc_state

'c_mrqt_dels’

“C_mrqgt_delS (CCState C_mfsm_state C_mfsm srdy en C_mfem D C_mfsm grant
C_mfsm_rst C_mfsm busy C_mfsm _write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfesm_ret C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin_2 le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad ocut

C_ala0 C_a3a2 C_iad_in C_wr)
= C_mrqgt_del”;;

let C_hold_S = new_recursive_definition
false
cc_state
‘C_hold_s’
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#C_hold_S (CCState C_mfsm state C_mfsm srdy_en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm _write C_mfsm_crqt_
c_mfsm_hold  C_mfem_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm _hlda_
C_sfsm ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm male_ C_efsm _rale_ C_efsm srdy_C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C iad _out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_hold_";;

let C_cout_0_le_delS = new_recursive_definition

false

ce_state

‘C_cout_0_le_dels’

#C_cout_0_le_dels (CCState C_mfsm _state C_mfesm_srdy_en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm lock_C_mfsm_es
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm_last_
C_efsm_male_ C_efsm rale_ C_efsm_sxdy_ C_efsm rst
C_lock_in_ C_last_in C_ss C_clkA C_last_out_
Cc_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad en_s_del C_wrdy C_rrdy
c_parity C_sourcs C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_cout_0_le_del”;;

let C_cin_2_leS = new_recursive_definiticn

false

cc_state

‘C_cin 2 _leS’

“c_cin_2_leS (CCState C_mfsm_state C_mfsm_srdy en C_mfsm_D C_mfsm grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm bhlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_sfsm srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 c_iad_in C_wr)

= C_cin_2_le”;;

let C_mrdy del_S = new_recursive_definition

false

cc_state

'C_mrdy_del_s’

“C_mrdy_del_S (CCState C_mfsm_state C_mfsm srdy en C_mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm_crqt_
Cc_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_nfsm_ss
C_mfem_invalid C_sfem_state C_sfsm D C_sfsm_grant
C_sfsm rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm ms C_efsm state C_efsm_cale_ C_efsm_last_
C_efsm_male_ C_efsm_rale_ C_efsm sxdy_ C_efem_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del _ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_mrdy_del_*;,

let C_iad_en_s_delS = new_recursive_definition
false
cc_state
'C_1ad_en_s_delSs’
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“C_iad_en_s_dels (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm _grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm state C_sfsm D C_sfsm_grant
C_sfasm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efam_state C_efsm_cale_ C_efsm last_
C_efsm_male_ C_efsm rale_ C_efsm srdy_ C_efsm_rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_dsel
C_cin 2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C-iad_out
C_ala0 C_a3a2 c_iad_in C_wr)

= C_iad _en_s_del~;;

let C_wrdyS = new_recursive_definition

false

cc_stataes

'C_wrdysS’

“Cc_wrdyS (CCState C_mfsm_state C_mfem_srdy_en C_mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
c_mfsm_invalid C_sfem _state C_sfem D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm_state C_efsm cale_ C_efsm last_
C_efsm_male_ C_efsm rale_ C_efsm srdy_ C_efsm_rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out__
C_sidle_del C_mrgqt_del C_hold C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_wrdy”;;

let C_rrdyS = new_recursive_definition

false

cc_state

're_rrdys’

~“C_rrdys (CCState C_mfsm_stats C_mfsm_srdy en C_mfsm D C_mfsm_grant
C_mfsm_rst C_mfsm _busy C_mfsm _write C_mfsm_crqgt_
c_mfsm_hold_ C_mfsm last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm _hlda_
C_sfsm_ms C_efam_state C_sfem_cale_ C_efsm_last_
C_efsm male_ C_efsm _rale_ C_efsm srdy_ C_efsm _rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad in C_wr)

= C_rrdy”;;

let C_parityS = new_recursive_definition

false

cc_state

'C_paritys’

“C_parityS (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm _busy C_mfem_write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm _state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm_hlda_
C_sfsm _ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm _male_ C_efsm _rale_ C_efsm _srdy_ C_efsm rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin 2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_ocut
C_ala0 C_a3a2 C_iad_in C_wr)

= C_parity”;;

let C_sourceS = new_recursive_definition
false
cc_state
'C_sourceS’
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#C_sourceS (CCState C_mfsm_state C  mfsm_srdy_en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm _busy C _mfsm write C_mfsm crqt_
c_mfsm_hold_ C_mfsm last_ C_mfsm lock_C _mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfam rst C_sfsm _write C_stsm_addressed C_sfsm hlda_
C_sfsm ms C_efsm_state C_efsm cale_ C_afsm_last_
C_efsm male_ C_efsm_rale_ C_efsm_srdy_ C_efam_xst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad _en_s_del C_wrdy C_rrdy
c_parity C_source C_data_in C_sizewrbe C”iad_out
C_ala0 C_a3a2 C_iad _in C_wr)

= C_source”;,

let C_data_ins = new_recursive_definition

let

let

let

false

cc_state

'C_data_ins’

«C_data_ins (CCState C_mfsm_state C _mfsm_srdy_en C_mfsm D C_mfsm grant
C_mfsm_rst C_mfsm busy C _mfsm _write C_mfsm_crqt_
c_mfem_hold_ C_mfsm_last_ C_mfsm_lock_ C _mfsm_ss
C_mfsm_jinvalid C_sfsm_state C _sfsm_D C_sfsm_grant
C_sfsm_rst C_sfsm _write C C_sfsm_addressed C_sfsm_hlda_
C_sfsm_ms C_sfsm_state C_efem_cale_ C_efsm_last_
C_efsm _male_ C_efsm_rale_ C_efsm_srdy_C_efsm _rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad _en_s_del ¢_wrdy C_rrdy
c_parity C_source C_data_in Cc_sizewrbe C_iad_ocut
C_ala0 C_a3a2 c_iad _in C_wr)

= C_data_in";;

C_sizewrbeS = new_recursive_definition

false

cc_ltnt.

_sizewrbes’

"c sizewrbes (CCState C_mfsm_state C_mfsm_srdy_en C _mfsm_D C_mfsm_grant
C_mfsm_rst C_mfsm busy C_mfem_write C_mfsm crqt_
C_mfsm_hold_ C_mfsm_ last_ C _mfsm_lock_ C_mfsm ss
c_mfsm_invalid C_sfsm_state C_sfsm D C _sfsm_grant
C_sfsm_ rst C_sfsm write C _sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_sfsm _state C C_efsm_cale_ C_efem last_
C_efsm_male_ C_efsm_rale_ C_efsm_srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrqgt_del C_hold C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad en_s _del C_wrdy C_rrdy
Cc_parity C_source C_data_in C_sizewrbe C_ iad_out
C_ala0 C_a3a2 C_iad_in C_wr)

= C_sizewrbe”;;

C_iad_outs = new_recursive_definition

false

cc_state

‘Cc_lad_outs’

»c_iad_outS (CCState C_mfsm_state C _mfsm_sxrdy_en C_mfsm_D C_mfsm grant
C_mfsm_rst C_mfsm_busy C_mfsm _write C_mfsm _crqt_
C_mfsm_hold_ C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm_write C Cc_sfem_addressed C_sfsm_hlda_
C_sfsm_ms C_efsm state C_efsm_cale_ C_efsm_last_
C_efsm male_ C_efsm_rale_ C_efsm_srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_

c_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del

C cin_2_le C_mrdy_del_ C_iad en_s_del C _wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_ iad_out
C_ala0 C_a3a2 c_iad_in C_wr)

= C_iad_out”;;

C_ala0S = new_recursive_definition
false

cc_state

‘C_alals’
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“C_ala0S (CCState C_mfsm state C_mfsm srdy_en C_mfsm D C_mfsm_grant

= C_alal¥;;

C_mfem_rst C_mfsm busy C_mfsm_write C_mfsm_crqt_
C_mfsm_hold_ C_mfsm _last_ C_mfsm lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm_grant
C_sfsm_rst C_sfsm _write C_sfsm_addressed C_sfsm _hlda
C_sfsm_ms C_efsm_state C_efsm_cale_ C_efsm last_
C_efsm male_ C_efsm rale_ C_efsm_srdy_ C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin 2_le C_mrdy del_ C_iad_en_s_del C_wrdy C_rxdy
C_parity C_source C_data_in C_sizewrbe C-iad _out
C_alal C_a3a2 C_iad_in C_wr)

let C_a3a2S = new_recursive_definition

false
cc_state
‘C_a3a2s’

#C_ala2S (CCState C_mfsm state C_mfsm _srdy en C_mfsm D C_mfsm_grant

= C_ala2”;;

C_mfsm_xyst C_mfem _busy C_mfsm write C_mfsm crqt_
c_mfsm_hold  C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm D C_sfsm grant
C_sfsm_rst C_sfsm_write C_sfsm_addressed C_sfsm hlda_
C_sfsm_ms C_efsm state C_efsm_cale_ C_efsm last_
C_efsm male_ C_efsm rale_ C_efem srdy C_efsm_rst
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
C_sidle_del C_mrqgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad_out
C_ala0 C_a3a2 C_iad_in cC_wr)

let C_iad_ins = new_recursive_definition

false
co_state
‘c_lad_ins’

#Cc_jad_inS (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm_grant

= C_1ad in~;:;

C_mfsm_rst C_mfsm busy C_mfsm write C_mfsm _crqgt_
C_mfsm_hold_ C_mfsm last_C_mfsm_lock_ C_mfsm_ss
C_mfsm_jinvalid C_sfsm _state C_sfsm D C_sfsm_grant
C_sfem_rst C_sfsm_write C_sfsm_addressed C_sfsm hlda_
C_sfem ms C_efsm_state C_efsm cale_ C_efsm_last_
C_efem male_ C_efsm rale_ C_efsm_srdy_ C_efsm rst
C_lock_in_ C_last_in_C_ss C_clkA C_last_out_
C_sidle_del C_mrqt_del C_hold_ C_cout_0_le_del
C_cin 2_le C_mrdy_del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad _out
C_ala0 C_a3a2 C_iad_in C_wr)

let C_wrS = new_recursive_definition

false
cc_state
‘cC_wrs’

“C_wrS (CCState C_mfsm_state C_mfsm_srdy_en C_mfsm D C_mfsm grant

= C_wr”;,;

let State_CASES =

C_mfsm_rst C_mfsm_busy C_mfem write C_mfsm_crqt_
C_mfsm_hold _C_mfsm_last_ C_mfsm_lock_ C_mfsm_ss
C_mfsm_invalid C_sfsm_state C_sfsm_D C_sfsm_grant
C_sfsm_rst C_sfsm write C_sfsm_addressed C_sfsm _hlda_
C_sfsm_ms C_efsm state C_efsm _cale_ C_efsm_last_
C_afsm_male_ C_efsm_rale_ C_efsm srdy C_efsm_rast
C_lock_in_ C_last_in_ C_ss C_clkA C_last_out_
c_sidle_del C_mrgt_del C_hold_ C_cout_0_le_del
C_cin_2_le C_mrdy _del_ C_iad_en_s_del C_wrdy C_rrdy
C_parity C_source C_data_in C_sizewrbe C_iad out
C_ala0 C_a3a2 C_iad_in C_wr)

prove_cases_thm (prove_induction_thm cc_state);;

let CCState_Selectors_Work = prove_thm
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(‘ccState_Selectors_Work’,

“) s:cc_state .

8 = (CCState {C_mfsm stateS s) (C_mfsm_srdy_ enS 8) (C_mfsm_DS =)
(C_mfsm_grants s) (C_mfsm_rstsS s) (C_mfsm_busyS s)
(C_mfsm_writeS s) (C_mfsm crqt_S s) (C_mfsm_hold_S s)
(c_mfsm_last_S s) (C_mfsm _lock S s) (C_mfem_ssS s)
(C_mfsm_invalids s) (C_sfsm_stateS s) (C_sfam DS s)
(C_sfsm_grantS s) (C_sfsm_rstS s) (C_sfsm writes s)
(C_sfsm_addresseds s) (C_sfsm_hlda_s s8) (C_sfsm_msS s)
(C_efsm_statesS s) (C_efsm_cale_S s) (C_efsm_last_S s)
(C_efsm_male_S s) (C_efsm_rale_S s) (C_efsm_srdy_S-—s)
(C_efsm_rstS s) (C_lock_in_S s} (C_last_in_S s) (C_ssS s)
(C_clkAS s) (C_last_out_S s) (C_sidle_dels s) (C_mrqgt_delS s)
(C_hold_S s) (C_cout_0_le_delS s) (C_cin_2_lesS s)
(C_mrdy_del_S s) (C_iad_en_s_dels s) (C_wrdys s) (C_rrdys s)
(C_paritys s} (C_sourceS s) (c_data_inS s) (C_sizewrbes s)
(c_iad_outsS s) (C_ala0S s) (C_a3a28 s) (C_iad_ins s)

(C_wrs s8))”,

GEN_TAC

THEN STRUCT_CASRS_TAC (SPEC “s:cc_state” State_CASES)

THEN REWRITE_TAC [C_mfsm_stateS; C_mfsm_srdy_enS; C_mfsm_DS; C_mfsm_grantS;
c_mfsm_rstS; C_mfsm_busyS; Cc_mfsm _writeS; C_mfsm_crgt_sS;
c_mfsm_hold_S; C_mfsm_last_§; c_mfsm_lock_8; C_mfsm_ssS;
C_mfsm_invalids; C_sfsm stateS; C_sfsm DS; C_sfsm_grants;
C_sfsm_rstS; C_sfsm_writeS; C_sfsm_addresseds;

C_sfsm _hlda_8; C_sfem_ms3; C_efsm_stateS; C_efsm_cale_S;
C_efsm_last_S; C_efsm_male_S; C_efsm_rale_S;
C_efsm_srdy_S; C_efsm_rstS; C_lock_in_S; C_last_in_S;
c_ssS; C_clkAS; C_last_out_S; C_sidle_dels; C_mrgt_dels;
C_hold_8; C_cout_0_le_dels; C_cin 2 leS; C_mrdy_del_sS;
C_iad_en_s_dels; C_wrdyS; C_rrdyS; C_parityS; C_sources;
c_data_inS; C_sizewrbes; C_iad_outS; C_ala08; C_ala2s;
C_iad_ins; C_wr8]

let cc_env =
define_type ‘cc_env’

‘cc_env = CCEnv wordn#wordn wordn#wordn bool#bool bool#bool
bool#bool bool#bool bool#bool bool#bool bool#bool
bool#bool bool#bool wordn#wordn wordn#wordn
wordn#wordn wordn#wordn bool#ibool boolitbool
wordn#wordn wordné#iwordn bool#bool bool#bool
wordn#wordn bool#bool’;;

let I_ad inE = new_recursive_definition

false

cc_env

‘I_ad_inE’

# ad_inE (CCEnv J_ad_in I_be_in I_mrdy_in_I_rale_in_ I_male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I_crqgt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst CclkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_ad_in*;:;

let I_be_in E = new_recursive_definition

false

cc_env

‘I_be_in_R’

I be_in_E (CCEnv I_ad_in I_be_in_ I mrdy in_ I_rale_in_ I _male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst C1kD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

=« I_be_in_~;;

let I_mrdy_ in E = new_recursive_definition
false
cc_env
‘I_mrdy in_ B’
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let

let

let

let

let

let

let

#I_mrdy in_B (CCEnv I_ad_in I_be_in_ I mrdy in I _rale_in_ I _male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I hlda_ I _crqt_
CB_rqt_in_CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_mrdy_in_~;;

I_rale_in B = new_recursive_definition

false

cc_env

‘I_rale_in R’

#I_rale_in B (CCEnv I_ad_in I_be_in_ I_mrdy in I_rale_in_ I_male_in
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I _crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_rale_in_*;;

I_male_in E = new_recursive_definition

false

cc_env

‘I_male_in_E’

I male_in_ E (CCEnv I_ad_in I _be_in_I_mrdy in I_rale_in_ I _male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I_crqt_
CB_rqt_in_ CB_ad_in CB_me_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_male_in_";;

I_last_in_B = new_recursive_definition

false

cc_env

‘I_last_in_R’

“I_last_in B (CCEnv I_ad_in I_be_in_ I _mrdy in_ I_rale_in_ I_male_in_
I_last_in_ I_sxdy_in_ I_lock_ I_cale_ I_hlda_  I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_last_in_";;

I_srdy_in_E = new_recursive_definition

false

cc_env

‘T_srdy_in E’

«I_srdy_in_E (CCEnv I_ad_in I be_in_I_mrdy in_ I _rale_in_ I_male_in_
I_last_in_ I_sxrdy_in_ I_lock_ I_cale_ I_hlda_1I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

a I_srdy_in_*%;;

I_lock_E = new_recursive_definition

false

cc_env

‘I_lock B’

I _lock_B (CCEnv I_ad_in I_be_in_ I_mrdy in 1I_rale_in I _male_in_
I_last_in_I_srdy in_I_lock_ I_cale_ I _hlda_ I_crqgt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannellID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_lock_";;

I_cale_E = new_recursive_definitiocn

false

cc_env

‘I _cale_BE’

#I_cale_B (CCEnv I_ad_in I _be_in_ I_mrdy_in I_rale in_ I_male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I _hlda_I_crqt_
CB_rqt_in_ CP_ad_in CB_ms_in CB_ss_in Ret ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_cale_";;

I_hlda_E = new_recursive_definition

false

cc_env

’‘I_hlda_B’

“I hlda_ B (CCEnv I_ad_in I_be_in I_mrdy in_ I rale_in I_male_ in_
I_last_in_ I_srdy_in_I_lock_ I_cale_ I_hlda_ I_crqt_

136



let

let

let

let

let

let

let

CB_rqt_4in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)
= I _hlda_";;

I_crqt_B = new_recursive_definition

false

cc_env

'I_crqt_RB'

I ecrqt_B (CCEnv I_ad_in I_be_in I _mrdy in_ I_rale_in_ I_male_in_
I_last_in_ I_srdy in_I_lock_ I_cale_ I_hlda I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD7Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= I_cxqgqt_";;

CB_rqt_in R = new_recursive_definition

false

cc_env

‘CB_rqt_in E”

»CB_rqt_in_ B (CCEnv I_ad_in I_be_in_ I _mrdy in_ I_rale_in_ I_male_in_
I_last_in I_srdy in_ I_lock_ I_cale_ I_hlda_ I _crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= CB_rqt_1in_~;;

CB_ad_inE = new_recursive_definition

false

cc_env

‘CB_ad_inE’

“CcB_ad_inE (CCEBnv I_ad_in I_be_in_ I_mrdy_in_ I_rale_in_ I_male_in_
I_last_in_ I_srdy in_ I _lock_ I_cale_ I _hlda_ I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= CB_ad_in";;

CB_ms_inE = new_recursive_definition

false

cc_env

‘CB_ms_inR*

«“cB_ms_inE (CCEnv I_ad_in I_be_in I_mrdy in_ I_rale_in_ I_male_in
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I _hlda_ I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Ret ClkD Id ChannelID
Pmm_failure Piu_invalid Cecr Reset_serror)

= CB_ms_in";;

CB_ss_inE = new_recursive_definition

false

cc_env

‘CB_ss_1inR"’

“CB_ss_inE (CCEnv I_ad_in I be_in_I_mrdy in_ I_rale_in I_male_in_
I_last_in_ I_srdy in_ I_lock_ I_cale_ I_hlda_ I _crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmmn_failure Piu_invalid Cecr Reset_error)

= CB_ss_in";,;

RstE = new_recursive_definition

false

cc_senv

‘RatE’

*RgtE (CCEnv I_ad_in I_be_in_ I_mrdy_in_I_rale_in_I_male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I _crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst C1kD Id ChannelID
Pmm_fallure Piu_invalid Ccr Reset_error)

= Rst”;;

ClkDE = new_recursive_definition

false

cc_env

‘C1kDE’

«C1XDE (CCEnv I_ad_in I_be_in I_mrdy_in_I_rale_in_ I_male_in_
I_last_in_ I_srdy in_ I_lock_ I_cale_ I _hlda_ I _crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Prom_failure Piu_invalid Ccr Reset_error)
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= ClkD";;

let IAR = new_recursive_definition

false

cc_env

IId!I

“IAE (CCEBnv I_ad_in I_be_in_ I _mrdy_ in_ I_rale_in_ I_male_in_
I_last_in_ I_serdy_in_ I_lock_ I_cale_ I_hlda_ I_crgt_
CB_rqgt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= Id~;,; -

let ChannelIDE = new_recursive_definition

false

cc_env

‘ChannelIDE’

“ChannelIDE (CCEnv I_ad_in I_be_in_ I _mrdy in_ I _rale_in_I_male_in
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I_crqt_
CB_rqt_in CB_ad_in CB_ms_in CB ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= ChannelID”;;

let Pmm_failureE = new_recursive_definition

false

cc_env

‘Pmm_failureR’

“Pran_failureR (CCBnv I_ad in I_be_in T mrdy in_ I_rale_in_ I_male_in__
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD Id ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= Pmm_failure”;;

let Piu_invalidE = new_recursive_definition

false

cc_env

‘Piu_invalidr-

“Piu_invalidB (CCEnv I_ad_in I _be_in_ I_mrdy in_ I_rale_in_ X_male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I_crgt_
CB_rqt_in_ CB_ad_in CB_ms_in CE_ss_in Rst ClkD Id ChannellD
Pmm_failure Piu_invalid Ccr Reset_error)

= Piu_invalid~;;

let CcrR = new_recursive_definition

false

cc_env

‘'CerB’

“CcrR (CCEnv I_ad_in I_be_in_ I_mrdy_in_ I_rale_in_ I_male_in_
I_last_in_ I_srdy_in_ I_lock_ I_cale_ I_hlda_ I_crgt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_es_in Ret ClkD Id ChannellD
Pmm_failure Piu_invalid Ccr Reset_error)

= Ccr”;;

let Reset_errorE = new_recursive_definition

false

cc_env

‘Reset_errorR’

“Reset_errorE (CCEnv I_ad_in I_be_in_ I _mrdy in I _rale_in_I_male_in
I _last_in_ I _srdy in_ I_lock_ I_cale_ I_hlda_ I_crqt_
CB_rqt_in_ CB_ad_in CB_ms_in CB_ss_in Rst ClkD I4 ChannelID
Pmm_failure Piu_invalid Ccr Reset_error)

= Reset_error”;;

let Env_CASES =
prove_cases_thm (prove_induction_thm cc_env);;

let CCEnv_Selectors_Work = prove_thm
(’CCBnv_Selectors_¥Work’,
“] e:cc_env .
e = {CCEnv (XI_ad_inE e) (I_be_in R e) (I_mrdy in E e) (I_rale_in E )
(I_male_4in_E o) (I_last_in E e} (I_srdy in B e) (I_lock_R e)
(I_cale_E o) (I_hlda_E e) (I_crqt_ B e) (CB_rqt_in B e)
(CB_ad_inR e) (CB_ms_inE e) (CB_ss_inE e) (RstR e) (ClkDE e)
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(IdE e) (ChannelIDE e) (Pmm_failureE e) (Piu_invalidR e} (CcrB o)
(Reset_errork e))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “eicc_env” Env_CASES)
THEN REWRITE_TAC [I_ad_inE; I_be_in B; I_mrdy in B; I_rale_in E;
I_male_in_E; I_last_in B; I_srdy in B; I lock E; I_cales_E;
I_hlda_R; I_crqt_EB; CB_rqt_in E; CB_ad_inE; CB_ms_inE;
CB_ss_inR; RstE; ClkDE; IdE; ChannelIDE; Pmm_failureR;
Piu_invalidrR; CcrE; Reset_errork]

let cc_out =
define_type ‘cc_out’
‘cc_out = CCOut bool#bool wire#wire bool#bool wire#wire wire#wire
wire#wire wire#wire busnibusn busn#busn
bool#bool wordn#wordn wordan#wordn busnibusn
wordn#wordn bool#bool bool#bool’;;

let I_cgnt_O = new_recursive_definition

false

cc_out

*I_cgnt_O’

#I_cgnt_O (ccout I_cgnt_ I_mrdy out_ I_hold I_rale_out_ I_male_ out_
I_last_cut_ I_srdy out_ I_ad_out I be _out_ CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_cgnt_";;

let I_mrdy _out_O = new_recursive_definition

false

cc_out

‘I_mrdy_out_O’

«#I_mrdy out_O (ccout I_cgat_ I_mrdy out_ I_hold_ I_rale_out_ I_male_out_
I_last_out_ I_srdy_out_ I_ad out I_be_out_ CB_rqgt_out_
CB_ms_out CB_ss_out CB_ad _out C_ss_out Disable_writes
CB_parity)

= I_mrdy _out_";;

let I_hold O = new_recursive_definition

false

cc_out

'I_hold_O’

#I_hold O (CCOut I_cgmt_ I_mrdy out_ I_hold I_rale_ocut_ I_male_out_
I_last_out_ I_srdy out_ I_ad _out I _be_out_CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_hold_";;

let I_rale_out_O = new_recursive_definition

false

cc_out

‘I_rale_cut_O’

“I_rale_out_O (CcCout I_cgnt_ I_mrdy out_ I _hold I_rale_out_ I_male_out_
I_last_ocut_ I_srdy out_ I_ad_out I_be out_ CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_rale_out_";;

let I_male_out_O = new_recursive_definition

false

cc_out

‘I_male_out_O’

“I male_out_O (Ccout I_cgnt_ I_mrdy out_ I hold_ I_rale_ocut_ I_male_out_
I_last_out_ I_srdy out_ I_ad_out I_be out_ CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_male_out_";;
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let

let

let

let

let

let

let

let

I_last_out_O = new_recursive_definition

false

cc_out

‘I_last_out_0O’

#I last_out_O (ccout I_cgnt_ I_mrdy out_ I_hold_ I_rale_out_ I_male_out_
I_last_out_ I_srdy out_ I_ad_out I_be_ocut_ CB_rgt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_last_out_¥;;

I_srdy_out_O = new_recursive_definition

false

cc_out

+I_sxrdy_out_O‘

#I srdy_out_O (ccout I_cgnt_ I_mrdy_out_ I_hold_ I_rale_cut_ I _male_out_
I_last_out_ X_srdy out_ I_ad _out I_be_out_ CB_rgqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_srdy_out_";;

I_ad_out0 = new_recursive_definition

false

cc_out

‘I_ad_outo’

~I_ad_outQ (CCout I_cgnt_ I_mrdy out_ I_hold_ I_rale_out_ I_male_out_
I_last_out_ I_srdy_out_ I_ad_out I_be_out_ CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_ad_out”;;

I_be_out_O = nevw_recursive_definition

false

cc_out

'I_be_out_0O-

~I be_out_0 (CCout I_cgnt_ I_mrdy out_ I_hold_ I_rale_out_ I_male_out_
I_last_out_ I_srdy_out_ I_ad out I_be_out_ CB_rqt_out_
CB_ms_ocut CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= I_be_out_";;

CB_rgt_out_O = new_recursive_definition

false

cc_out

‘CB_rgt_out_O’

#CB_rqgt_out_O (cCout I_cgnt_ I_mrdy out_ I_hold_ I_rale ocut_ I_male_ocut_
I_last_out_ I_srdy _out_ I_ad out I_be_out_ CB_rgt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= CB_rqt_out_~;;

CB_ms_outO = new_recursive_definition

false

cc_out

‘CB_ms_outo’

#CB_ms_outO (ccout I_cgnt_ I_mrdy_out_ I_hold_ I_rale_out_ I_male_out_
I_last_out_ I_srdy out_ I_ad_out I_be_out_ CB_xrgt_out_
CB_ms_out CB_ss_ocut CB_ad_out C_ss_out Disable_writes
CB_parity)

= CB_ms_out”;;

CB_ss_outO = new_recursive_definition

false

cc_out

‘CB_ss_outo’

~CB_ss_outO (CcCout I_cgnt_ I_mrdy out_ I_hold_ I_rale_out_ I_male_out_
I_last_out_ I_srdy out_ I_ad_out I_be_out_ CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= CB_ss_out¥;;

CB_ad_outO = new_recursive_definition
false
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cc_out
‘CB_ad_outo’
#CB_ad_outO (CCOut I_cgnt_ I_mrdy out_ I_hold I _rale_out_ I_male_out__
I_last_out_ I_srdy_out_ I_ad _out I_be_out_ CB_rqt_out_
CB_ms_out CB_ss_out CB_ad_ocut C_ss_out Disable_writes
CP_parity)
= CB_ad_out”;;

let C_ss_outO = new_recursive_definition

false

cc_out

'C_ss_outo’

#*C_ss_outO (Ccout I_cgnt_ I_mrdy out_ I_hold_ I_rale_out_ I _male_out_
I_last_out_ I_srdy _out_ I_ad_out I_be_out_ CB_rqt_out_
CBE_ms_out CB_ss_out CB_ad_out C_ss_out Disable writes
CB_parity)

= C_ss_out”;;

let Disable_writesO = new_recursive_definition

false

cc_out

'Disable_writeso’

“Disable_writesO (CCout I_cgnt_ I_mrdy out_ I _hold_ I_rale_ocut_ I_male_out_
I_last_out_ I_srdy out_ I_ad out I _be_out_ CB_rqt_out_
CB_ms_ocut CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= Disable_writes”;;

let CB_parity0O = new_recursive_definition

false

cc_out

'CB_parityo’

~CB_parityo (ccout I_cgnt_ I_mrdy out_ I_hold_ I_rale_out_ I_male_ocut_
I_last_ocut_ I_srdy out_ I_ad_out I_be_out_ CB_xqt_out_
CB_ms_out CB_ss_out CB_ad_out C_ss_out Disable_writes
CB_parity)

= CB_parity”;:

let Out_CASBS =
prove_cases_thm (prove_induction_thm cc_out);;

let CCOut_Selectors_Work = prove_thm
(’'CccCoOut_Selectors_Work’,
“) ptecc_out .
p = (ccout (I_egnt O p) (I_mrdy out O p) (I_hold 0 p) (I_rale_ocut_O p)
(I_male_ocut_O p) (I_last_out O p) (I_srdy out O p) (I_ad_outo p)
({I_be_out_O p) (CB_rqt_out_O p) (CB_ms_outO p) (CB_ss_outo P)
(CB_ad_outO p) (C_ss_outO p) (Disable_writeso p) (CB_parityo p))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “p:cc_out” out_CASES)
THEN REWRITE_TAC [I_cgnt_O; I_mrdy out_0O; I_hold O; I_rale_out_O0;
I_male_cut_O; I_last_out_O; I_srdy out_O; I_ad_outO;
I_be_out_O; CB_rqt_out_0O; CB_ms_outO; CB_ss_outO;
CB_ad_out0; C_ss_outO; Disable_writesO; CB_parityo0]
Vi1

close_theory() 1

B o m m e ——m e e e e mm e mmm e m = o m o mm e —eeeoo—————=--
File: cblock_def .ml
Author: (c) D.A. Pura 1982-93
Date: 3 March 1993

This file contains the ml source for the gate-level specification of the
C-Port of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center.
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set_search_path (search_path() @ [’'/home/elvisé/dfura/ftep/piu/hol/cport/’;
‘/home/elvis6/dfura/ttep/piu/hol/lib/‘;
‘/home /elvis6/dfura/hol/Library/abs_theory/‘;
' /home/elvis6/dfura/hel/ml/’;
‘/home/elvisé/dfura/hol/Library/tools/’
IDFE

set_flag (’timing’, true);:;
system ‘rm cblock_def.th’;;
new_theory ‘cblock_def’;;
loadf ’abs_theory’;;

loadf ‘aux_defs’;;

map new_parent [‘counters_def’;‘caux_def’; ‘'wordn def’;’array def’';’‘ineq‘l;;
map load_parent [’‘piuaux_def’;’gates_defl’;’latches_def’; 'ffs_def’; 'cfsms_def’];;

let MSTART = “WORDN 2 4~;;
let MEND = “WORDN 2 57;;
let MRDY = “WORDN 2 67;;
let MWAIT = “WORDN 2 77;;
let MABORT = “WORDN 2 07;;

let SACK = “WORDN 2 57;;
let SRDY = “WORDN 2 67;;
let SWAIT = “WORDN 2 77;;
let SABORT = “WORDN 2 0%;;

let RRP_ty = abs_type_info (theorem ’'piuvaux_def’ '‘RRP’);;

let Last_Logic_GATE = new_definition
(‘Last_Logic_GATE’,
#] (rst clkD mfsm _mdl mfsm _mabort last_in_inE :time->bool#bool) .
Last_Logic_GATE rst clkD mfsm_mdl mfsm_mabort last_in_ inE =
! titime .
last_in inE t =
((ASel(rst t) \/
(ASel(clkD t) /\ ASel (mfem mdl t)) \/
ASel (mfsm_mabort t)},
(BSel(rst t) \/
(BSel(clkD t) /\ BSel{mfem mdl t)) \/
BSel(mfsm_mabort t)))”

let Hold_Logic_GATE = new_definition
(*Hold_Logic_GATE’,
“y (ch_ms :time->wordn#wordn)
(clkD sfsm_sal last_out_inS last_cut_inR last_out_inE :time->bool#bool) .
Hold_Logic_GATE cb_ms clkD sfsm_sal last_out_inS last_out_inR last_out_inE =
1 t:time .
(last_out_1inS t = ((ASel(sfsm _sal t}), (BSel(sfsm sal t)})) /\
(last_out_inR t =
{(ASel(clkD t) /\ ((ASel(cb_ms t) = AMEND) \/
{(ASel(cb_ms t) = AMABORT))),
(BSel(clkD t) /\ ((BSel(cb_ms t) = AMEND) \/
(BSel(cb_ms t) = AMABORT))))) /\
(last_out_inE t = ((ASel(last_out_inS t) \/ ASel(last_out_inR t)),
(BSel(last_ocut_ins t) \/ BSel(last_out_inR t))))”"

142



let Cout_Sel_Logic_GATE = new_definition

(’Cout_Sel_Logic_GATE’,

vy (sfsm_s_cout_sel0 mfsm m cout_sell mfsm_m_cout_sell :time->boolébool)
(sfsm_sd0 sfsm_sdl :time->bool#bool)
(cout_sel :time->wordn#wordn) . ="

Cout_Sel _Logic_GATE sfsm_s_cout_sell mfsm_m_cout_sell mfsm_m_cout_selO

sfsm_sd0 sfsm_sdl cout_sel =

{ t:time .
cout_sel t =

({(ASel{sfsm_sdl t) \/
=> (let a0 = (ALTER

in (ALTBR
| (let a0 = (ALTER
in (ALTER

((BSel(sfsm_sd0 t) \/
=> (let b0 = (ALTER
in (ALTER

| (let b0 = (ALTER
in (ALTER

ASel (sfsm_sdl t))

ARBN O (ASel(sfsm_s_cout_sel0 t)})))
ald 1 F))

ARBN 0 (ASel(mfsm_m_cout_seld t)))
a0 1 (ASel(mfsm_m cout_sell t))})},
BSel (sfesm _sdl t))

ARBN 0 (BSel(sfsm s_cout_sel0 t)))
b0 1 F))

ARBN O (BSel(mfsm_m_cout_sel0 t)))
b0 1 (BSel (mfsm m_cout_sell t)})))}”

let Srdy In_Logic_GATE = new_definition
(’Srdy_In_Logic_GATE’,
#) (cb_ss i1time->wordnjwordn) (dfsm_srdy :time->bool#bool) .
srdy_In_Logic_GATE cb_ss dfsm_srdy =
! titime .

dfem_srdy t = ((ASel(cb_ss t) = ASRDY), (BSel(cb_ss t) = ASRDY))”

let Rdy_Logic GATE = new_definition
('Rdy_Logic_GATR’,
#) (mfsm_md0 mfsm_mdl clkD write srdy wrdy_inD rrdy_inD 1t ime->boolébool)
Rdy_Logic_GATE mfsm_md0 mfsm_mdl clkD write srdy wrdy_inD rrdy_inD =

! titime
(wrdy_3inD t =
((ASel (srdy
ASel(clkD
{BSel (srdy
BSel (clkD
(rrdy_inD t =
((ASel(srdy
ASel (clkD
(BSel (srdy
BSel (clkD

t) /N
t))l
€} /N
t))))

ASel(write t) /\ ASel(mfsm mdl t) /\

BSel(write t) /\ BSel(mfsm mdl t) /\
/\

£) /\
t)).,
t) /\ ~BSel(write t)
£}

~ASel(write t) /\ ASel(mfsm _mdl t) /\

/\ BSel (mfsm md0 t) /\

let ISrdy Out_Logic_GATE =
(’ISrdy_Out_Logic_GATE’,
“i (wrdy_outQ rrdy_outQ fsm_mabort cale_ srdy_en 1t ime->boolé#bool)
(isrdy_inD isrdy_inE :time->boolibool)
Isrdy Out_Logic_GATE wrdy_outQ rrdy_outQ fsm_mabort cale_ srdy_en
isrdy_inD isrdy inE =

new_definition

! titime
(isrdy_4inD t =
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((~(ASel(wrdy_outQ t) \/ ASel(rrdy_outQ t) \/ ASel{(fsm_mabort t)}),
(~(BSel (wrdy outQ t) \/ BSel(rrdy outQ t) \/ BSel(fsm_mabort t)})}) /\
(isrdy_inBR t =
((~ASel(cale_ t) \/ ASel(srdy_en t}),
(~BSel(cale_ t) \/ BSel(srdy_en t)}))))”

% ________________________________________________________________________________
Generation logic for CBss_ocut signal.
________________________________________________________________________________ %
let CBss_Out_Logic_GATE = new_definition
('CBss_Out_Logic_GATE',
“1 (sfsm_ss cbss_ocut :time->wordniwordn)
(pmm_failure piu_valid :time->boocl#bool)
CBss_Out_Logic_GATR sfsm_ss pmm_failure piu_valid cbss_cut =
! titime .
chss_ocut t =
({let al_0 = (MALTER
ARBN
(1,0)
(SUBARRAY (ASel(sfsm_ss t)) (1,0)))
in {ALTER
al_ o0
(2)
( (ELEMENT (ASel (sfsm_ss t)) (2)) /\
~ASel (pmm_failure t) /\ -~ASel(piu_valid t)))),
(let bl_0 = (MALTER
ARBN
(1,0)
(SUBARRAY (BSel(sfsm_ss t)) (1,0}))
in (ALTER
b1_0
(2)
( (BLEMENT (BSel(sfsm_ss t)) (2)) /\
~BSel (pman_failure t) /\ ~BSel(piu_valid t)))))”
Vi
G m = m e m e e = e — e — - ————————————
Generation logic for CBms_ocut signal.
................................................................................ %
let CBms_Out_Loglc GATE = new_definition
{ ‘CBEms_Out_Logic_GATE’,
#) {(mfsm_ms chms_out :time->wordn#wordn)
(pmm_failure piu_valid :time->bool#bool)
CBms_Out_Logic_GATE mfsm_ms pmm_failure piu_valid cbms_out =
{1 t:time .
cbms_out t =
((let al_O0 = (MALTER
ARBN
(1,0)
(SUBARRAY (ASel(mfsm ms t)) (1,0)))
in (ALTBR
al_oO
(2)
( (BLEMENT (ASel(mfsm_ms t))} (2)) /\
~ASel (pmm_failure t) /\ ~ASel(piu_valid t)})),
(let bl_0 = (MALTER
ARBN
(1,0)
{SUBARRAY (BSel(mfsm ms t)) (1,0)))
in (ALTER
bl_0
(2)
( (BLEMENT (BSel{(mfsm_ms t)) (2)) /\
~BSel (pmm_failure t) /\ ~BSel(piu_valid t)))))”
Yis
Qi e
Generation logic for cout_1_le signal.
................................................................................ %
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let Cout_1_Le_Logic_GATE = new_definpition
(*Cout_1_Le_Logic_GATE’,
) (dfsm_master cout_0_le_del dfsm_cout_1_le cout_1_le :1time->booliébool) .
Cout_1_Le_Logic_GATE dfsm_master cout_0_le_del dfsm_cout_1_le cout_1_le =
! t:time .
cout_1_le t =
(((ASel(dfsm_cout_1_le t) /\ ~ASel(dfsm master t)}) \/
(ASel (dfsm_master t) /\ ASel(cout_0_le_del t))),
((BSel(dfsm cout_1_le t) /\ ~BSel(dfsm_master t)) \/
(BSel(dfsm_master t) /\ BSel(cout_0_le_del t))n” -

let Iad_En_Logic_GATE = new_definition
(’Iad_En_Logic_GATE’,
#) (mfsm_iad_en_m sfsm_jad_en_s iad_en_s_del iad_en :time->bool#bool)
Iad_Bn_Logic_GATR mfsm_lad en_m sfsm_iad en s jad_en_s_del iad_en =
! t:time .
jad_ en t =
((ASel(mfsm_iad_en_m t) \/
ASel(sfsm_iad_en_s t) \/
ASel(iad_en_s_del t)),
(BSel (mfsm_iad en_m t) \/
BSel (sfsm_iad_en_s t) \/
BSel(iad_en_s_del t)))”

let Pe_Cnt_Logic_GATE = new_definition
(‘Pe_Cnt_Logic_GATR’,
~y (cb_ss_in :time->wordn#wordn)
(clkD sfsm_sparity mfsm_mparity c_pe_cnt ttime->bool#bool)
Pe_Cnt_Logic_GATE clkD sfsm_sparity mfsm_mparity cb_ss_in c_pe_cnt =
! t:time .
c_pe_cnt t =
((ASel(eclkD t) /\
(~(ASel(sfsm_sparity t) = ASel(mfsm_mparity t)) \/
( (SUBARRAY (ASel{(cb_ss_in t)) (1,0)) = WORDN 2 0))),
(BSel(clkD t) /\
(~(BSel(sfsm_sparity t) = BSel(mfsm mparity t)) \/
{ (SUBARRAY (BSel(cb_ss_in t)) (1,0)) = WORDN 2 0))})”

let Grant_lLogic_GATE = new_definition
(‘Grant_Logic_GATE’,
«) (1d rqt_ :time->wordn#wordn) (busy grant :time->bool#bool}
Grant_Logic_GATE 14 rqt_ busy grant =
t t:time .
(busy t =
((~( (SUBARRAY (ASel(rqt_ t)) (3,1)) = WORDN 2 7)),
(~{ (SUBARRAY (BSel{rqt_ t)) (3,1)) = WORDN 2 7))}) /\
(grant t =
((({{ (SUBARRAY (ASel(id t)) (1,0)) = WORDN 1 0) /\
~ (RLEMENT (ASel(xqgt_ t)) (0)) Y \/
( ((SUBARRAY (ASel(id t)) (1,0)) = WORDN 1 1) /\
~ (ELEMENT (ASel(rgt_ t)) (0)) /\
(BELEMENT (ASel(rqt_ t)) (1}) Y \/
(( (SUBARRAY (ASel(id t)) (1,0)) = WORDN 1 2) /\
~ (ELEMENT (ASel(rqgt_ t)) (0)} /\
(ELEMENT (ASel(rqt_ t}) (1)) /\
(ELEMENT (ASel(rqgt_ t)) (2)) ) \/
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( ( (SUBARRAY (ASel(id t)) (1,0)) = WORDN 1 3) /\
~(ELEMENT (ASel(rqt_ t)) (0)) /\
(BLEMENT (ASel(rqt_ t)) (1)) /\
(BLEMENT (ASel(xrqt_ t)) (2)) /\
(BELEMENT (ASel(rqt_ t))} (3)) ) ).
{(( (SUBARRAY (BSel(id t)) (1,0)) = WORDN 1 0) /\
~(RLEMENT (BSel(rqgt_ t)) (0}) ) N/
(( (SUBARRAY (BSel(id t)) (1,0)) = WORDN 1 1) /\
~(RLEMENT (BSel(rqt_ t)) (0}) /\
(ELEMENT (BSel(rqt_ t)) (1)) ) N/
( ((SUBARRAY (BSel(id t)) (1,0)) = WORDN 1 2) /\ -
~(BLEMENT (BSel(rqt_ t}) (0}) /\
(BLEMENT (BSel(rqt_ t}) (1)) /\
(BLEMENT (BSel(rqgt_ t)) (2)) Y N/
( ((SUBARRAY (BSel(id t)) (1,0)) = WORDN 1 3) /\
~(BLEMENT (BSel(rqt_ t}} (0)}) /\
(ELEMENT (BSel(rqt_ t)) (1)) /\
(ELEMENT (BSel(rqt_ t)) (2})) /\
(ELEMENT (BSel(rqt_ t)) (3}) ) -

let Addressed_Logic_GATE = new_definition
(*Addressed_Logic_GATR’,
“! (id source :time->wordn¥#wordn) (addressed :time->bocliébool)
Addressed_Logic_GATB id source addressed =
! t:time .
addressed t =
((ASel(id t) = (SUBARRAY (ASel(socurce t)) (15,10))),
(BSel{(id t) = (SUBARRAY (BSel(source t)) (15,10})))~

let D_Writes_logic_GATE = new_definition
(‘D_Writes_Logic_GATE’,
“{ (chan_id source :time->wordni#wordn)
(dfsm_slave disable_writes :time->bool#bool)
D_Writes_Logic_GATE dfsm_slave chan_id source disable_writes =
! titime .
disable_writes t =
({ASel (dfsm_slave t) /\
(~ (BLEMENT
(SUBARRAY (ASel(source t)) (9,6))
(VAL 1 (ASel(chan_1id t)))))),
{(BSel(dfsm_slave t) /\
(~ (ELEMENT
(SUBARRAY (BSel(source t)) (9,6))
(VAL 1 (BSel(chan_id t))))))))~

let Parity Decode_Logic_GATE = new_definition
(‘Parity_Decode_Logic_GATE’,
“1 (rep :*REP_ty) (cad_in_det :time->bool#bool)
(cad_in cad_in_dec :time->wordn#wordn)
Parity_Decode_logic_GATE rep cad_in cad_in_dec cad_in det =
t titime .
(cad_in_dec t =
((Par_Dec rep (ASel(cad_inm t))),
(Par_Dec rep {(BSel(cad_in t))))) /\
{cad_in_det t =
{(Par_Det rep (ASel(cad_in t})),
(Par_Det rep (BSel(cad_in t)))))”
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________________________________________________________________________________ %
let Parity_Signal_Inputs_GATE = new_definition
(‘Parity Signal_Inputs_GATE’,
~y (rst cad_in_det clkD c_pe_cnt reset_error 1time->boolébool}
(c_parity_ins c_parity inR c_parity_inR :time~->bool#bool)
Parity Signal_Inputs_GATE rst cad_in_det clkD c_pe_cnt reset_erfYor
c_parity_inS c_parity_imR c_parity_ inE =
1 t:time .
(c_parity_ins t =
((ASel(cad_in_det t) /\ ASel(clkD t) /\ ASel(c_pe_cnt t)),
(BSel(cad_in_det t) /\ BESel(clkD t) /\ BSel{(c_pe_cnt €)Y} /N
(c_parity inR t =
({(ASel(rst t) \/ ASel(reset_error t)},
(BSel(rst t) \/ BSel(rsset_errcr t)))) /\
(c_parity_inE t =
((ASel(c_parity ins t) \/ ASel(c_parity_ imR t)),
(BSel(c_parity_ins t) \/ BSel(c_parity imR t)})})”
Vi
% ________________________________________________________________________________
c-Bus input latches.
................................................................................ %
let CB_In_Latches_GATE = new_definition
(‘CB_In_Latches_GATE’,
«) (cad_in_dec source sizewrbe lad_preocut s time~>wordn#wordn)
(c_source c_data_in c_sizewrbe c_iad_preout :time->wordn)
(rst cin_0_le cip_1_le cin_2_le cin_3_1le cin_4_le :time->bool#bool)
CB_In_Latches_GATE rst cad_in_dec cin_0_le cin 1_le cin_2_le cin_3_le
cin_4_le sourcs sizewrbe iad_preout c_source
c_data_in c_sizewrbe c_iad_preout =
t t:time .
{c_source (t+l) =
(BSel(rst t)) => WORDN 15 O |
(BSel(cin_3_le t)) => (BSel(cad_in dec t)) | (c_scurce t}) /\
(let a3l_16 =
(MALTER
(c_data_in t)
(31,16)
((BSel(rst t)) => WORDN 15 0 |
(BSel{(cin_1_le t))
=> (BSel(cad_in_dec t))
| (SUBARRAY (c_data_in t) (31,16)))) in
let a31_0 =
(MALTER
a3l_16
(15,0)
((BSel(rst t)) => WORDN 15 0 |
(BSel(cin_0_le t))
=> (BSel(cad_in_dec t)}
| (SUBARRAY (c_data_inmn t) (15,0)))) in
(c_data_in (t+l) = a31_0)) /\
(c_sizewrbe (t+l) =
(BSel(rst t)) => WORDN 9 O |
(BSel(cin_4_le t)) => (SUBARRAY (c_data_in t) (31,22))
| {c_sizewrbe t)) /\
(c_iad_preout (t+l) =
(ASel(cin_2_le t)) => (c_data_in t) | (c_iad _preout t)) /\
(source t = ((c_source t), (c_source (t+l1l)}}) /\
(sizewrbe t = ((c_sizewrbe t), (c_sizewrbe (e+1}))) /\
(iad_preout t = ((c_iad_preout (t+l1)), (c_iad precut (t+1})))”
Yi:
Gmmmm e — e mmmemm—mmmm e — e m e e e em e oo e ememm—me oo ss-sss-o—o--
Generation logic for I_be_out_ signal.
________________________________________________________________________________ %
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let BE_Out_Logic_GATE = new_definition
{‘BE_Out_Logic_GATE’,
“3 (sizewrbe :time->wordn#wordn) (hlda_ :time->bool#bool)
(be_out :time->busn#busn)
BE_Out_Logic_GATE sizewrbe hlda_ be_out =
t ti:time .
be_out t =
(({~ASel(hlda_ t))
=> (BUSN (SUBARRAY (ASel(sizewrbe t)) (9,6))) | Offn),
((~BSel(hlda_ t})
=> {BUSN (SUBARRAY (BSel(sizewrbe t)) (9,6))) | Offnr)~

G m m e e = = e o o e e e e
Generation logic for write signal.
................................................................................ %
let Write_Loglic_GATE = new_definition
(‘Write_Loglc_GATE’,
#)} (iad_in sizewrbe :time->wordn#wordmn) (C_wr :time->bool)
(cale_ master_tran write :time->boolibool)
Write_Logic_GATE iad_in sizewrbe cale_ master_tran C_wr write =
t t:time .
(C_wr (t+l) =
(~BSel(cale_ t)) => (ELEMENT (BSel(iad_in t)) (27)) | C_wr t) /\
(write t =
(((ASel(master_tran t))
=> (C_wr t) | (BELEMENT (ASel(sizewrbe t)) (5))),
((PSel(master_tran t))
=> (C_wr (t+l)) | (BLEMEBNT (BSel(sizewrbe t)) (5)})))~
Vi
Y= mmrrmm e m e e m——— e = = ————————— = ———————————————
C-Bus output latches.
________________________________________________________________________________ %
let CB_Out_Logic_GATE = new_definition
(‘CB_Out_Loglic_GATE’,
“% (rep :ARBP_ty)
(1ad_in cer cout_sel cad_preout :time-s>wordn#wordn)
(dfsm_cout_0_le cout_1_le mfsm_mrequest :time->bool#bool)
(C_1ad_in C_ala0 C_ala2 :time->wordn) .
CB_oOut_Logic_GATE rep iad_in ccr dfsm_cout_0_le cout_1_le mfsm_mrequest
cout_sel cad_preout C_iad_in C_ala0 C_a3a2 =
! titime .
(C_iad_in (t+l) =
(BSel (dAfsm_cout_0O_le t}) => (BSel(iad_in t)} | (c_iad_4in t}) /\
(C_ala0 (t+l) =
{ASel(cout_1_le t)) => (C_ilad_in t) | (C_alald t)}) /\
(C_a3a2 (t+l) =
(ASel (mfsm_mrequest t)) => (ASel(ccr t)) | (C_a3a2 t)) /\
(cad_preout t =
{((ASel(cout_sel t) = WORDN 1 0)
=> (Par_Bnc rep (SUBARRAY (C_alal (t+l)) (15,0))) |
(ASel(cout_sel t) = WORDN 1 1)
=> (Par_Enc rep (SUBARRAY (C_ala0 (t+l)) (31,16))) |
(ASel(cout_sel t) = WORDN 1 2)
=> (Par_Bnc rep (SUBARRAY (C_a3a2 (t+l1l)) (15,0)))
| {(Par_Bnc rep (SUBARRAY (C_a3a2 (t+l)) (31,16)}))),
{(BSel{(cout_sel t) = WORDN 1 0)
=> (Par_Enc rep (SUBARRAY (C_ala0 (t+l)) (15,0))) |
(BSel(cout_sel t) = WORDN 1 1)
=> (Par_Bnc rep (SUBARRAY (C_ala0 (t+l)) (31,16))) |
(BSel(cout_sel t) = WORDN 1 2)
=> (Par_Enc rep (SUBARRAY (C_ala2 (t+l)} (15,0)))
i (Par_Enc rep (SUBARRAY (C_ala2 (t+l)) (31,16))))))~
)i
B = i e e e e e e e e o
C-Port Block.
................................................................................ %
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let CBlock_GATE = new_definition

(CBlock_GATE’,
#1 (rep :*REP_ty) (s i1time->cc_state) (e :time->cc_env) (p :time->cc_out)
CBlock_GATE reD 8 @ p =
? (mfsm_mabort mfsm_midle mfsm_mrequest mfsm_ma3 1time->bool#ibool)

(mfsm_ma2 mfsm_mal mfsm _ma0 mfsm_mdl mfsm_mdol 1 time->bool#bool)
(mfam_iad_en_m mfsm_m_cout_sell mfsm m_cout_sell :1time->bool#bool)
(mfsm_cm_en mfsm_abort_le_en_ mfsm_mparity 1time->bool#bool)
(sfam_iad_en_s sfsm_sidle sfsm_slock sfem_sal :time->boolibool)
(sfsm_sal sfsm_sale sfsm_sdl sfsm_sdl efsm_sack :time->bool#ibool)
(sfsm_sabort sfsm_s_cout_sel0 sfsm_sparity 1time->bool#bodl)
(efsm_srdy_en :time->bool#bool)
(dfsm_srdy dfsm_master dfsm_slave dfsm cin _0_le :time->bool#bool)
(dfem_cin_1_le dfsm_cin_3_le dfsm _cin 4_le st ime->bool#bool)

(dfsm_cout_0_le dfsm_cout_1_le dfsm_cad_en_ dfsm_male_:time->bool#bool)

(dfsm_rale_ Afsm _mrdy_ :time->bool#bocl)

(lock_in_inE lock_in_ocutQ last_in_ink last_in_outQ :time->bool#bool)
(clkA_outQ last_out_inS last_ocut_inR last_ocut_inE t1time->boolébool)
(last_out_outQ hlda sstatus_en_ sidle_del_outQ 1time->bool#ibool)
(mrqgt_del_outQ mstatus_en_ write wrdy_ inD stime->bool#bool)
(rrdy_inD wrdy outQ rrdy_outQ isrdy_inD isrdy inE :time->bool#bool)
(cout_0_le_del_out cin_2_le cout_1_le :1time->bool#bocl)

(mrdy_del_out iad_en_s_del_outQ iad_en c_pe_cat busy :time->bool#bool)
(grant addressed cad_in_det c_parity insS ¢ _parity_inR :time->bool#bool)

(c_parity_inE :time->bool#bool)
(mfsm_ms sfsm_ss cout_sel cad_in_dec source 1time->wordn#wordn)
{sizewrbe iad_precut cad_preout :time->wordn#wordn)
(OR2_GATE (sig RstE e) mfsm _mal lock_in inE} /\
(DRERLatB_GATE (sig I_lock _E e) (sig RstB e) lock_in_inE
(sig C_lock_in_sS s) lock_in_outQ) /\
(Last_Logic_GATE (sig RstE e) (sig ClkDR e) mfesm_mdl mfsm mabort
last_in _inE) /\
(DREFFB_GATE (sig I_last_in B e) last_in_ inE (sig RstE e)
(sig Cc_last_in_S s) last_in outQ) /\
(DRFFnB_GATE (sig CB_ss_inE e¢) mfsm_abort_le_en_ (sig C_ssS s)
(sig C_ss_outo p)) /\

(DFFA_GATE (sig ClkDE e) (sig C_clkAS s) clkA_outQ) /©\
{Hold_Logic_GATE (sig CB_ms_inE e) (sig C1kDE e) sfsm_sal last_out_ins
last_out_inR last_out_inB) /\

(DSRELatB_GATE GND last_out_insS last_out_inR last_out_ink

(sig C_last_out_S s) last_out_outQ) /\
(TRIBUF_GATE last_ocut_ocutQ hlda (sig I last _out O p)) /\
(OR2_GATE sfsm_sidle sfsm_sabort sstatus_en_) /\
(DPFA_GATE sfsm_sidle (sig C_sidle_dels s) sidle_del_outqQ) /\
(DPFA_GATE mfsm_mrequest (sig C_mrqt_dels s) mrqt_del_outQ) /\

(cout_Sel_Logic_GATE sfsm_s_cout_sel0 mf sm_m_cout_sell mfsm _m_cout_sell

sfem_sd0 sfsm_sdl cout_sel) /\
(NOT_GATE mfsm_cm_en mstatus_en_) /\
(DEFPA_GATB sfsm_sidle (sig C1kDE e) (sig C_hold S s)
(sig I_hold_O p)) /\
(Srdy_In_Logic_GATE (sig CB_ss_inE e) dfsm_srdy) /\

(RAy_Logic_GATE mfsm_md0 mfsm mdl (sig C1kDE @) write dfsm_srdy wrdy_inD

rrdy_inD) /\
(DFFA_GATE wrdy_inD (sig C_wrdys s) wrdy_outQ) /\
(DFFA_GATE rrdy_inD (sig C_zrdys s) rrdy_outQ) /\
(ISrdy_out_Logic_GATE wrdy_outQ rxdy_outQ mfsm_mabort (sig I_cale_E e)
efsm_srdy_en isrdy_inD isrdy_ inE) /\
(TRIBUF_GATE isrdy_inD isrdy_inE (sig I_srdy ocut_O p)) /\
(CBss_out_Logic_GATR sfsm_ss (sig Pmm_failureE e) (sig Piu_invalidE e)
(sig CB_ss_outoO p)) /\

(DFFA_GATE dfsm_cout_0_le (sig C_cout_0_le_dels 8) cout_0O_le_del_out) /\

(DFPA_GATE dfsm_cin_0O_le (sig C_cin_2_leS s) cin_2_le) /\

(Cout_1_Le_Logic_GATE 4dfsm master cout_0_le_del_out dfsm_cout_1_le
cout_1_le) /\

(DPFA_GATE dfsm_mrdy_ (sig C_mrdy del_S s) mrdy_del_out) /\

(NOT_GATE (sig I_hlda_R e) hlda) /\

(TRIBUF_GATE dfsm _male_ hlda (sig I_male_out_O p)) /\

(TRIBUF_GATE dfsm_rale_ hlda (sig I_rale_out O p)) /\

(TRIBUF_GATE mrdy_del_out hlda (sig I_mrdy out O p)} /\

(DEFFA_GATE sfsm_iad_en_s (sig ClkDE e) (sig c_iad_en_s_dels s)

iad_en_s_del_cutQ) /\
(Iad_Bn_Logic_GATE mfsm_iad_en m sfsm_iad _en_s iad_en_s_del_outQ
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iad_en) /\
(CBms_Out_Logic_GATE mfsm ms (sig Pmm_failurek e) (sig Piu_invalidr e)
(sig CB_ms_outo p)) /\
(Pe_Cnt_Logic_GATE (sig ClkDE e) sfsm_sparity mfsm mparity
(sig CB_ss_inER e) c_pe_cnt) /\

(Grant_Logic_GATE (sig IAR e) (sig CB_xrqt_in E e) busy granmt) /\

(Addressed_Logic_GATE (sig IAE e) source addressed) /\

(D_Writes_Logic_GATE dfsm_slave (sig ChannelIDE e) source

(sig Disable_writeso p)) /\
(Parity_Decode_Logic_GATE rep (sig CB_ad_inE e) cad_in_dec cad_in_det) /\
(Parity_sSignal_Inputs_GATE (sig RstER e) cad_in_det (sig ClkDE e) c_pe_cnt

(sig Resst_errork e)
c_parity_ins c_parity_ inR c_parity inR) /\
(DSRRLatB_GATE GND c_parity_inS c_parity_inR c_parity_ inE
(sig C_paritys s) (sig CB_parityo p)) /\
(CB_In_Latches_GATR (sig RstER e) cad_in_dec dfsm_cin 0_le dfsm_cin_1_1le
cin_2_le dfsm_cin 3_le dfsm_cin _4_le source sizewrbe
iad_preocut (sig C_socurces s) (sig C_data_ins s)
(sig C_sizewrbes s) (sig C_iad_outs s)) /\
(BE_Out_Logic_GATE sizewrbe (sig I_hlda R e) (sig I_be_out_O0 p))} /\
(TRIBUFn_GATE iad_precut iad_en (sig I_ad_outo p)) /\
{(Write_Logic_GATE (sig I_ad_inE e) sizewrbe (sig I_cale_E e) mfsm_cm_en
(sig C_wrS s) write) /\

(CB_Out_Logic_GATE rep (sig I_ad_inB e) (sig CcrB e) dfsm_cout_0_le
cout_1_le mfsm_mrequest cout_sel cad_preout
(sig C_iad_inS s) (sig C_alal0S s) (sig C_a3a2s s)) /\

{TRINBUFn_GATE cad_preout dfsm_cad_en_ (sig CB_ad_outo p)) /\

({CMPSM_GATE efsm_srdy _en (sig ClkDE e) grant (sig RstE e) busy write
(sig I_crqt_R e) (sig I_hold O p) last_in_outQ lock_in_outq
(sig CB_ss_ink e) (sig Piu_invalidR e) (sig C_mfsm _stateS s)
(sig C_mfsm_srdy_ensS s) (sig C_mfsm DS s)

(sig C_mfsm_grant8 s) (sig C_mfsm_rstS s)

(sig C_mfsm _busyS s) (sig C_mfam writesS s)

(sig C_mfsm_crqt_8 s) (sig C_mfsm_hcld_S s)

(sig C_mfam last_8 s) (sig C_mfam_lock_8 s)

(sig C_mfsm_ssS ) (sig C_mfsm_invalids s) mfsm_mabort
mfsm_midle mfsm_mrequest mfsm ma3d mfsm_ma2 mfsm mal mfsm_mald
mfsm_mdl mfem mdA0 mfsm_iad_en_m mfsm_m _cout_sell
mfsm_m_cout_sel0 mfsm ms (sig CB_rqt_out_O p)

(sig I_cgnt_O p) mfsm _cm_en mfsm_abort_le_en_

mfsm_mparity) /\

(CSFSM_GATE (sig ClkDE e) grant (sig RstE e) write addressed
(sig I_hlda_E o) (sig CB_ms_inE e) (sig C_sfsm statesS s)
(sig C_sfsm DS ) (sig C_sfsm_grantS s) (sig C_sfsm_retS s)
(sig C_sfsm_writes s) (sig C_sfem_addresseds s)

(sig C_sfsm_hlda_8 s) (sig C_sfsm msS s) sfsm_ss
sfsm iad en_ s sfsm_sidle sfsm slock sfsm_sal sfsm_sal
sfsm_sale sfsm_sdl sfsm sd0 sfsm_sack sfsm_sabort
sfsm_s_cout_sell0 sfsm_sparity) /\

(CEPSM_GATE (sig I_cale B e) (sig I_last_in K e) (sig I_male_in_E e)

(sig I_rale_in E e) (sig I_srdy in B e) (sig RstE )
(sig C_efsm _stateS s) (sig C_efsm cale_S s)
(sig C_efsm_last_S s) (sig C_efsm_male_S s)
(sig C_efsm_rale_S s) (sig C_efsm_srdy_S s)
(slg C_efsm _rstS s) efsm_srdy_en) /\

(CDPSM_GATE dfsm_srdy (sig ClkDE e} clkA_outQ write sizewrbe sfsm_sidle
sidle_del_outQ sfsm_slock sfsm_sal sfsm_sal sfsm_sale
sfsm_sdl sfsm_sd0 sfsm_sack mfsm_midle mrqt_del_ocutQ mfsm ma3
mfem mal mfsm_mal mfem _mal mfsm mdl mfsm md0 (sig I_cale_E e)
(sig I_srdy _in E e) dfem master dfsm_slave dfsm cin_0_le
dfem cin_1_le dfsm_cin_3_le dfsm_cin 4_le dfsm cout_0_le
dfesm_cout_1_le dfsm_cad_en_ dfsm_male_ dfsm_rale_
dfsm_mrdy_)”

Yii

let CBlock_EXP = save_thm
{‘CBlock_EXP’,
(BETA_RULE
(REWRITE_RULE (Last_Logic_GATE;Hold_Logic_GATE;
(EXPAND_LET_RULE Cout_Sel_Logic_GATE); Srdy.In Logic_GATE;
Rdy_ Logic_GATE;ISrdy_oOut_Logic_GATE;
(EXPAND_LET_ RULE CBss_Out_Logic_GATE);
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(EXPAND_LET_RULE CBms_Out_Logic_GATk)ICout_l_Lo_Logic_GATB]
Iad_ln_Logic_GATB;Pe_cnt_Logic_GAT!aGrant_Logic_GATB;
Addressed_Logic_GATE;D_Writes_Logic_GATE;
Parity_Docod._Logic_OATEyParity_signnl_Input-_GATB:
(BXPAND_LET_RULRER CB_In_Latchol_GATB):BE_ouc_Logic_GATB;
Write_Logic_GATE; CB_Out_Logic_GATE)NOT_GATB}OR?_GATB;
TRIBUF_GATE; TRIBU?n_GATE)DRBL&tB_GAT!}DSR!LatB_GATB;
DFFA_GATR ; DEPFA_GATE; DEFFPDB_GATE; DREFFB_GATE;
{(EXPAND_LET_RULE CMFSM_GATR) ; (EXPAND_LET_RULE CSFSM_GATE)}
CRFSM_GATE; CDFSM_GATB}AS.l}BS.llGND;lig)TRINBUPn_GATB]
(SPEC_ALL CBlock_GATE))) =
Yiz

close_theory():;

P R ittt b bl ittt ittt
File: cclock_def.ml
Author: (¢) D.A. Fura 1992-93
Date: 3 March 1993

This file contains the ml source for the clock-level specification of the
c-Port of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center. The bulk of this code was
translated from an M-language simulation program using a translator written by
P.J. Windley at the University of Idaho.

set_search_path (search path() @& [*/home/elvisé/dfura/ftep/pilu/bhol/cport/’;
’/hom./olvi-S/dfuru/ftnp/piu/hol/lib/‘:
'/homc/olvius/dtura/hol/Librarylnbl_thoory/';
‘' /home/elvis6/dfura/hol/Library/tools/’;
' /home/elvis6/dfura/hol/ml/’
i

set_flag (‘timing’, true);;
system ‘rm cclock_def.th’;;
new_theory ‘cclock_def’;;

loadf ‘abs_thesory’;:
loadf ‘aux_defs‘;;

map new_parent ['piuaux_dot';'caux_dof';‘ctlml_dot';'wordn_dof‘:'array_dc!‘];:
map new_parent [‘busn_def’'];;
map new_parent [‘gato-_dotl';‘1atchol_do£‘:'ttl_dot')'ccuntorn_dof',‘inoq']:;

new_type_abbrev (‘timecC’,”:num”);;

let MSTART = “WORDN 2 47;;
let MEND = “WORDN 2 57;;
let MRDY = “WORDN 2 67;;
let MWAIT = “WORDN 2 77;;
let MABORT = “WORDN 2 0~7;;

let SACK = “WORDN 2 57;;
let SRDY = “WORDN 2 67;;
let SWAIT = “WORDN 2 77;;
let SABORT = “WORDN 2 07;;

let ASel = definition ‘piuaux_def’ ’'ASel’;;
let BSel = definition ‘piuaux_def’ ‘BSel’;;
let REP_ty = abs_type_info (theorem rpiuaux_def’ ‘REP’);;:

Next-state definition for C-Port imstruction.
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let CC_NSF = new definition

(‘CC_NSF’,

#1 (rep :*REBP_ty) {(s :cc_state) (e :cc_env) .

CC_NSF rep s @ =
let C_mfem state = C_mfsm statesS s and

C_mfsm_srdy_en = C_mfsm_srdy en3 s and
C_mfsm D = C_mfsm_DS s and
C_mfsm_grant = C_mfsm_grantS s and
C_mfsm_rst = C_mfsm_rstS s and b
C_mfsm_busy = C_mfsm busys s and

C_mfsm_write = C_mfem writes s and
c_mfem_crgt_ = C_mfsm _crqt_S s and
C_mfsm_bold_ = C_mfsm hold S s and
Cc_mfem_last_ = C_mfem last_S s and
C_mfasm_lock_ = C_mfem_lock_S s and

C_mfsm_ss = C_mfsm_ssS s and
C_mfsm_invalid = C_mfem_invalids s and
C_sfsm_state = C_sfsm_stateS s and
C_sfsm D = C_sfsm DS s and

C_sfsm_grant = C_sfsm _grantS s and
C_sfsm_rst = C_sfem_rstS s and
C_sfam_write = C_sfsm_writeS s and
C_stsm_addressed = C_sfsm_addresseds s and
C_sfem_hlda_ = C_sfsm hlda_S s and
C_sfem ms = C_sfsm msS s and

1

C_efsm_state = C_efsm_stateS s and
C_efsm_cale_ = C_efsm_cale_S s and
C_efam_last_ = C_efsm_last_S s and
C_efsm_male_ = C_efsm_male_S s and
C_efsm_rale_ = C_efsm rale_S s and
C_efsm_srdy_ = C_efsm _srdy_S s and
C_efsm_rst = C_efom_rst8 s and

C_lock_in_ = C_lock_in S s and
C_last_in_ = C_last_in S s and
C_ss = C_ssS s and
C_clkA = C_clkAS s and
C_last_out_ = C_last_out_S s and
C_sidle_del = C_sidle_dels s and
c_mrqt_del = C_mrgt_delsS s and
C_hold_ = C_hold S s and
C_cout_0O_le_del = C_cout_0_le_dels s and
C_cin 2 _le = C_cin_2_leS s and
c_mrdy _del_ = C_mrdy_del_s s and
C_jiad _en_s_del = C_iad_en_s_dels s and
C_wrdy = C_wrdyS s and
Cc_rrdy = C_xrrdyS s and
C_parity = C_paritys s and
C_source = C_sourceS s and
C_data_in = C_data_inS s and
C_sizewrbe = C_sizewrbeS s and
C_iad out = C_iad_outsS s and
C_ala0 = C_ala0S s and
C_a3a2 = C_a3a28 s and
C_iad _in = C_jlad_ins s and
C_wr = C_wrS s in

let I_ad_in = I_ad inBR e and
I_be_in_= I_be_in E e and
I_mrdy in_ = I _mrdy_ in E
I_rale_in_ = I_rale_in_E
I_male in_ = I_male_in B
I_last_in_= I_last_in_E
I_srdy_in_ = I_srdy_in E
I_lock_ = I_lock_BR e and
I_cale_ = I_cale_E e and
I_hlda_ = I_hlda_E e and
I_crqgqt_ = I_crqgt_B e and
CB_rqt_3in_ = CB_rqt_in _E e an
CB_ad_in = CB_ad_inE e and
CB_ms_in = CB_ms_inE e and
CB_ss_in = CB_ss_inE e and

§EEEE

o
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let
let
let
let
let
let
let
let
let
let

let

let

Rst = RstE e and

ClkD = C1lkDE e and

Id = IdAE e and

ChannelID = ChannelIDE e and
Prmm_failure = Pmm_failureE e and
Piu_invalidR e and
Ccr = CcrE e and
Reset_errorR e in
let new_C_mfsm _state =
((C_mfsm_rst) => CMI |

Piu_invaliad

Reset_error

(C_mfsm_state

= CMI) =>

((C_mfsm D /\ ~C_mfsm_crqt_ /\ ~C_mfsm busy /\ ~C_mfsm_invalid)
=> CMR | CMI) |

(C_mfsm_state
((C_mfsm D
(C_mfsm_state
(C_mfsm_state
((C_mfsm_D
(C_mfsm_D
(C_mfsm_state
((c_mfsm_D
(C_mfsm_D
(C_mfsm_state
((C_mfsm_D
(C_mfsm_D
(C_mfsm_state
((C_mfsm_D
(C_mfsm_D
(C_mfsm_state
((C_mfsm_D
(C_mfsm_D
(C_mfsm_D
(C_mfsm_state
((C_mfsm_D
(C_mfsm_D
(C_mfsm_D

=> CMA3

sm) =>

/\ C_mfsm_grant /\ C_mfsm_hold ) => CMA3 | CMR) |

= CMA3) =>
= CMAl) =>
/\ (C_mfsm_ss

/\ (C_mfsm_ss
= CMAOQ) =>
/\ (C_mfsm_ss
/\ (C_mfasm_ss
= w) =>
/\ (C_mfsm_ss
/\ (C_mfsm_ss
= CMD1) =>
/\ (C_mfsm_ss
/\ (C_mfsm_ss
= CMDO) =>
/\ (C_mfsm_ss
/\ (C_mfsm_ss
/\ (C_mfsm_ss
= CMW) =>
/\ (C_mfsm_ss
/\ (C_mfsm_ss
/\ (C_mfsm_ss
| cMwW) |

((C_mfsm_D) => CMAl | CMA3) |

= ASRDY)) => CMAO |

ASABORT)) => CMABT

| CMAl) |

ASRDY))} => CMA2 |
ASABORT)) => CMABT | CMAO) |

ASRDY) )

=> CMD1 |

ASABORT)) => CMABT | CMA2) |

ASRDY)) => CMDO |
ASABORT)) => CMABT | CMDl) |

ASRDY) /\ C_mfsm_last_ )

=> CMD1l |

ASRDY) /\ ~C_mfsm_last_) => CMW |
ASABORT)) => CMABT | CMDO) |
ASABORT)) => CMABT |

ASACK) /\ C_mfsm_lock_) => CMI |

ASRDY) /\

(~C_mfsm_last_) => CMI | CMABT) in
mfsm_mabort = (new_C_mfsm_state
mfem_midle = (new_C_mfsm _state = CMI) in

mfsm_mrequest = (new_C_mfsm_state = CMR) in

mfsm_mal
mfem_ma2
mfsm_mal
mfsm_mald
mfsm_mdl
mfsm_mdo

= (new_C_mfsm_state
= (new_C_mfsm_state
= (new_C_mfsm_state
= (new_C_mfsm_state
= (new_C_mfsm_state
= {new_C_mfsm_state

mfsm_iad_en m =
(( (new_C_mfsm_state = CMD1l) /\ ~C_mfsm _write /\ C_mfsm_srdy_en) \/
((new_C_mfsm_state = CMDO) /\ ~C_mfem_write /\ C_mfsm_srdy_en) \/
((new_C_mfem_state = CMW) /\ (C_mfsm_state = CMDO0) /\ ~C_mfsm_write /\
C_mfsm _srdy_en)) in
let mfsm_m_cout_sell =
((new_C_mfsm_state = CMA3) \/ (new_C_mfsm state = CMA2)) in
let mfsm_m_cout_sel0 =
((new_C_mfsm_state = CMA3) \/ (new_C_mfsm_state = CMAl) \/
(new_C_mfsm_state = CMD1)) in

msl =

(ALTBR
ARBN
(0)

= CMABT)

CMA3)
CMA2)
CMAl)
CMAO)
CMD1)
CMDO)

~C_mfem_lock_ /\ ~C_mfsm_crqt_)

in

in
in
in
in
in
in

(((new_C_mfsm_state = CMDO) /\ ~C_mfsm_last_) \/
(new_C_mfsm_state = CMABT) \/
((new_C_mfsm_state = CMW} /\ C_mfsm_lock_))) im

msl0 =

(ALTER
ms0
(1)

({new_C_mfsm_state
(new_C_mfsm state
{new_C_mfsm_state
(new_C_mfesm_state

CMA1l)
CMAO)
CMA2)
CMD1)
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((new_C_mfsm_state = CMDO)

/\ C_mfsm_last_) \/

{(new_C_mfsm_state = CMW) \/
(new_C_mfsm_state = CMABT))) in
let ms210 =
(ALTER
ms10
(2)
({new_C_mfsm_state = CMA3) \/
(new_C_mfsm_state = CMAl) \/
(new_C_mfsm_state = CMAO) \/
{new_C_mfsm state = CMA2) \/ -
(new_C_mfsm_state = CMD1) \/
{new_C_mfsm_state = CMDO) \/
(new_C_mfam_state = CMW))) in
let mfsm_ms = ms2l10 in
let mfsm_xqt_ = (new_C_mfsm_state = CMI) in
let mfsm _cgnt_ = (~(new_C_mfsm _state = CMA3)) in
let mfem_cm en = (~(new_C_mfsm_state = CMI) /\ ~(new_C_mfsm_state = CMR)) in
let mfsm_abort_le_en_ =

(~(new_C_mfsm_state = CMABT) \

/ (new_C_mfsm_state = CMI)) in

%ok to here afterwards death due to frame stack overflowk

let mfem_mparity = ((new_C_mfsm_state
(new_C_mfem_state =
(new_C_mfsm_state
(new_C_mfsm_state
(new_C_mfsm_state
(new_C_mfsm_state

(C_mfsm_state
(C_mfsm_state
(C_mfsm_state
(C_mfsm_state
let new_C_sfsm_state =
((C_sfsm_xst) => CSI |
(C_sfsm_state = CSI) =>
({(C_sfsm D /\ (C_sfsm _ms =
C_sfsm_addressed)
=> CSA1 | C8I) |
(C_sfsm_state = CSL) =>
((C_sfsm D /\ (C_sfsm ms =
C_sfsm_addressed)
=> CSAl |}
(C_sfsm D /\ (C_sfsm ms =
~C_sfsm_addressed)
=> C8Y |
(C_sfsm D /\ (C_sfsm_ms =
(C_sfsm_state = CSAl) =>
((C_sfsm_ D /\ (C_sfsm_ms =
(C_sfam D /\ (C_sfsm_ms =
(C_sfsm_state = CSAO) =>
((C_sfsm_D /\ (C_sfsm ms =
(C_sfam D /\ (C_sfsm_ms =
(C_sfsm_D /\ (C_sfsm ms =
(C_sfsm_state = CSAOW) =>
((C_sfsm_D /\ (C_sfsm_ms =
(C_stsm_D /\ (C_sfsm_ms =
(C_sfsm state = CSALE) =>
((C_sfsm_D /\ C_sfsm write
(C_sfsm_D
(C_afsm_D
{C_sfsm state
((C_sfem_D
(C_sfem_D

/\ (C_sfsm_ms =
= CSRR) =>

/\ (C_sfem _ms =

(C_sfsm_state
((C_sfasm_D
(C_sfsm_D
(C_sfam_state
((C_sfsm D
(C_sfsm_D
(C_sfsm_D
(C_sfsm_state
((C_sfsm_D
(C_sfsm D

= CSD1) =>

/\ (C_sfasm_ms
/\ (C_sfam_ms
= CSD0) =>

/\ (C_sfsm_ms
/\ (C_sfsm_ms
/\ (C_sfsm_ms
= CSACK) =>

/\ (C_sfsm_ms
/\ (C_sfsm_ms

= CMA3)
CMAl)
= CMAO)
= CMA2)
= CMD1)
= CMDO)
= CMAl) \/

= CMAO) \/

= CMAZ) \/

= CMD1)) imn

N/
\/
\/
\/
N/
\/

AMSTART) /\ ~C_sfsm_grant /\
AMSTART) /\ ~C_sfsm_grant /\
AMSTART) /\ ~C_sfsm_grant /\

AMABORT)) => CSABT | CSL) |

AMRDY)) => CSAO |
AMABORT)) => CSABT | CSAl} |

AMRDY) /\ ~C_sfsm_hlda_) => CSALE |
AMRDY) /\ C_sfsm_hlda_) => CSAOW |

AMABORT)) => CSART | CSAO0) |
AMRDY) /\ ~C_sfsm_hlda_) => CSALE |
AMABORT)) => CSABT | CSAOW) |

/\ (C_sfsm_ms = AMRDY)) => CSD1 |

/\ ~C_sfsm_write /\ (C_sfsm ms = AMRDY)) => CSRR |

AMABORT)) => CSABT | CSALR) |

/\ ~(C_sfsm_ms = AMABORT)) => CSD1 |

AMABORT)) => CSABT | CSRR) |

AMRDY)) => CSDO |
AMABORT)) => CSABT | CSDl1l) |

AMEND)) => CSACK |
AMRDY)) => CSD1 |
AMABORT)) => CSABT | CSDO) |

AMRDY)) => CSL |
ANWAIT)) => CSI |
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(C_sfsm_D /\ (C_sfsm_ms = AMABORT)) => CSABT | CSACK) |
(C_sfsm D) => CSI | CSABT) in
let 830 =
(ALTER
ARBN
(0)
((new_C_sfsm_state = CSAOW) \/
((new_C_sfsm_state = CSALE) /\ ~C_sfsm write) \/
(new_C_sfsm_state = CSACK))) in
let 8810 =
(ALTEBR h
880
(1)
(~(new_C_sfsm_state = CSI) /\
-(new_C_sfsm_state = CSACK) /\
~(new_C_sfsm_state = CSABT))) in
let 88210 =
(ALTBR
ssl0
(2)
(~(new_C_sfsm_state = CSI) /\ ~(new_C_sfsm _state = CSABT))) in
let sfsm_ss = 58210 in
let sfsm_iad _en_s =
(((new_C_sfsm_state = CSALE) /\ ~(C_sfsm_state = CSALE)) \/
((new_C_sfsm_state = CSALE) /\ C_sfsm_write) \/
((new_C_sfsm_state = CSD1) /\ C_sfem write /\ ~(C_sfsm state = CSRR)) \/
( (new_C_sfsm_state = CSDO) /\ C_sfsm_write) /\
((new_C_sfsm_state = CSACK) /\ C_sfsm_write)) in
let sfsm_sidle = (new_C_sfsm state = CSI) in
let sfsm_slock = (new_C_sfsm_state = CSL) in
let sfsm_sal = (new_C_sfsm state = CSAl) in
let sfsm_sal0 = (new_C_sfsm_state = CSAO) in
let sfsm sale = (new_C_sfsm_state = CSALR) in
let sfsm_sdl = (new_C_sfsm_state = CSD1) in
let sfsm 8d0 = (new_C_sfsm_state = CSDO) in
let sfsm_sack = (new_C_sfsm state = CSACK) in
let sfsm_sabort = (new_C_sfsm_state = CSABT) in
let sfsm_s_cout_sell = (new_C_sfsm_state = C¢8Dpl) in
let sfsm_sparity = (~(new_C_sfsm_state = CSI) /\
~{(new_C_sfsm_state = CSACK} /\
~(new_C_sfsm_state = CSABT)) in
let new_C_sfsm state =
((C_efsm rst) => CEI |
(C_efsm_state = CBI) => ((~C_efsm_cale_) => CBE | CEI) |
{(~C_efsm_last_ /\ -C_efsm_srdy_ ) \/ ~C_eofsm_male_ \/ ~C_efsm_rale_ )
=> CEI | CEBRE) in
let efsm_srdy en = ((new_C_efsm_state = CBE) \/ (C_efsm_state = CER)) in
let new_C_lock_in_ =
((BSel{Rst) \/ mfsm_mal)
=> ((BSel(Rst)) => F | BSel(I_lock_ ))
| c_lock_in_) in
let new_C_last_in_ =
((ASel(Rst) \/ (ASel(ClkD) /\ mfsm_mdl) \/ mfsm_mabort)
=> ((ASel(Rst)) => P | ASel(I_last_in ))
| C_last_in_) in
let new _C_ss =
({(mfsm_abort_le_en_) => ASel(CB_ss_in) | C_ss) in
let new C_clkA = BSel(ClkD) in
let mend = ((ASel(CB_ms_in) = ~MEND), (BSel(CB_ms_in) = AMEND)) in
let mabort = ((ASel(CB_ms_in) = AMABORT), (BSel(CB_ms_in) = AMABORT)) in
let last_out_inS = sfsm_sal in
let last_out_inR = (BSel(ClkD) /\ (BSel(mend) \/ BSel (mabort))) in
let new_C_last_out_ =
((last_out_ins \/ last_out_1imR)
=> ((last_out_inS /\ ~last_out_inR} => T |
(~last_out_ins /\ last_out_inR} => P |
(~last_out_inS /\ ~last_out_inR) => F | ARB)
| C_last_out_) in
let new C_sidle_del = sfsm_sidle in
let new_C_mrqt_del = mfsm mrequest in
let new_C_hold_ =
((BSel(ClkD)) => sfsm sidle | C_hold ) in
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let new_C_wr =

((~BSel(I_cale_)) => (BELEMENT (BSel(I_ad_in)) (27)) | C_wr) in
let mfsm_cin_4_leB = (C_clkA /\ sfsm_sal) in
let new_C_sizewrbe =

((BSel(Rst)) => WORDN 9 0 |

(mfsm_cin_4_leB) => (SUBARRAY C_data_in (31,22))

| C_sizewrbe) in
let write =

(((mfsm_cm_en) => C_wr | (EBLEMENT C_sizewrbe (5))),

((mfsm_cm_en) => new_C_wr | (BRLEMENT new_C_sizewrbe (5)))) in
let srdy = ((ASel(CB_ss_in) = ~SRDY), (BSel(CB_ss_in) = *SRDY))r 'in
let dfsm_master =

((mfsm_ma3 \/ mfsm_ma2 \/ mfsm mal \/ mfsm ma0 \/ mfsm_mdl \/

mfesm_mdo),

(mfsm_ma3 \/ mfsm_ma2 \/ mfsm_mal \/ mfsm_ma0 \/ mfsm mdl \/

mfsm md0)) in
let dfsm_slave =

((~sfsm_sidle /\ ~afsm_slock), (~sfsm_sidle /\ ~sfam slock)) in
let dfsm _cin 0_leB =

(BSel(ClkD) /\

((mfsm_md0 /\ BSel(srdy) /\ -BSel(write)) \/

sfsm_sald \/
(sfsm_sd0 /\ BSel(write)))) in
let dfsm_cin 1_leRP = (BSel(ClkD) /\
{(mfsm_mdl /\ BSel(srdy) /\ ~BSel(write)) \/
sfsm_sal \/
(sfsm_sdl /\ BSel(write)))) imn
let dfsm_cin_3_leB = (BSel(ClkD) /\ (sfsm_sidle \/ sfsm_slock)) in
let dfsm _cout_0_leB =

(BSel(I_cale_) \/

(BSel(I_srdy_in_) /\ ~BSel(write)) \/

(mfsm_mald /\ BSel(srdy) /\ BSel(write) /\ BSel(ClkD)) \/

(mfsm_md0 /\ BSel(srdy) /\ BSel{write) /\ BSel(ClkD))) in
let dfem_cout_1_leA = (C_clkA /\ sfsm_sdl) in
let dfsm_cad en_ =

((~(mfem _ma3 \/

mfsm_ma2 \/
mfsm_mal \/
mfsm _mald \/
(ASel(write) /\ (mfsm_mdl \/ mfsm_mdO0)) \/
(~ASel(write) /\ (sfsm_sdl \/ sfsm_sd0)))),
(~(mfsm _ma3 \/
mfem_ma2 \/
mfem_mal \/
mfsm_mal \/
(BSel(write) /\ (mfsm_mdi \/ mfsm_mdo)) \/
(~BSel{write) /\ (sfsm_sdl \/ sfsm_sd0))})) in
let dfsm_male_ =
((~(sfsm_sale /\ ~(VAL 1 (SUBARRAY C_sizewrbe (1,0)) = 3) /\ C_clkA)},
(~{(stsm_sale /\ ~{VAL 1 (SUBARRAY new_C_sizewrbe (1,0)) = 3) /\ C_clkd)))
in
let dfsm_rale_ =
((~{sfsm_sale /\ (VAL 1 (SUBARRAY C_sizewrbe (1,0)) = 3) /\ C_clkA)),
{(~{sfsm_sale /\ (VAL 1 (SUBARRAY new_C_sizewrbe (1,0)) = 3) /\ C_clkd)))
in
let dfsm_mrdyB =
(~((~BSel(write) /\ BSel(ClkD) /\ (sfsm _sale \/ sfsm_sdl)) \/
(~-BSel(write) /\ C_clkA /\ sfsm_sack) \/
(BSel(write) /\ BSel(ClkD) /\ sfsm _sd0))) in
let new_C_cout_0_le_del = dfsm_cout_0_leB in
let new C_cin 2_le = dfsm_cin 0_leB in
let new_C_mrdy del_ = dfsm mrdyB_ in
let new_C_iad_en_s_del = ((BSel(ClkD)) => sfsm _iad _en_s | C_iad en_s_del) in
let new_C_wrdy = (BSel(srdy) /\ BSel(write) /\ mfsm_mdl /\ BSel(ClkD)) in
let new _C_rrdy = (BSel(srdy) /\ ~BSel(write) /\ mfsm_md0 /\ BSel(ClkD)) in
let pe_cntB = (BSel{ClkD) /\
(~(sfam_sparity = mfem mparity) \/
( (SUBARRAY (BSel(CB_ss_in)) (1,0)) = WORDN 1 0))) in
let parity ins =
((Par_Det rep (BSel(CB_ad_imn))) /\ BSel(ClkD) /\ pe_cntB} in
let parity_inR = (BSel(Rst) \/ BSel(Reset_serror)) in
let new_C_parity =
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( (parity_ins \/ parity_inR)
=> ((parity_ins /\ ~parity_imR) => T |
(~parity_ins /\ parity_inR) => F |
(~parity_ins /\ ~parity_inR) => F | ARB)
| C_parity) in
let new_C_source =
((BSel(Rst)) => WORDN 15 0 |
(dfsm_cin_3_leB) => (Par_Dec rep (BSel (CB_ad_in))) | C_source) in
let Ai31_16 =
(MALTBR
C_data_in =
(31,16)
((BSel(Rst)) => WORDN 15 O |
(dfsm_cin_1_1leB)
=> (Par_Dec rep (BSel(CB_ad_in)))
| (SUBARRAY C_data_in (31,16)))) in
let di31_0 =
(MALTER
di3ll_16
(15,0)
((BSel(Rst)) => WORDN 15 0 |
(dfsm_cin_0_leB)
=> (Par_Dec rep (BSel(CB_ad_in}))
| (SUBARRAY C_data_in (15,0))}) in
let new_C_data_in = di31_0 in
let new _C_iad out = (C_cin_2_le => C_data_in | c_iad _ocut) in
let cout_1_leA =
((dfsm_cout_1_leA /\ ~ASel(dfsm _master)}) \/
(ASel(dfsm_master) /\ C_cout_0_le_del)) in
let new_C_alal = (cout_1_leA => C_iad in | C_alal) in
let new_C_alda2 = (mfsm_mrequest => (ASel(Ccr)) | C_a3a2) in
let new C_iad_in = (dfsm cout_0_leB => (BSel(I_ad_in)) | C_iad_in) in
let grantB =
(( ( (SUBARRAY (BSel(Id)) (1,0)) = WORDN 1 0) /\
~(BLEMENT (BSel(CB_rqgt_in_)) (0)) } N/
( ({ (SUBARRAY (BSel(Id)) (1,0)) = WORDN 1 1) /\
~ (ELEMENT (BSel(CB_rqt_in_)) (0)) /\
(ELEMBENT (BSel(CB_rqt_in_ )) (1)) ) \/
( ( (SUBARRAY (BSel(Id)) (1,0)) = WORDN 12) /\
~{ELEMENT (BSel(CB_rqt_in_)) (0)) A
(ELEMENT (BSel(CB_rgt_imn_)) (1)) /\
(ELEMENT (BSel(CB_rqt_in_)) (2)) Y N/
( ( (SUBARRAY (BSel(Id)) (1,0)) = WORDN 1 3) /\
~ (BELEMENT (BSel(CB_xqt_im_)) (0)) /\
(ELEMENT (BSel(CB_rqt_1in_}) (1)) /M
(RLEMENT (BSel(CB_rqgt_in_)) (2)) /\
(ELEMENT (BSel(CB_rqt_in_)}) (3)))}) in
let busyB = (~{{SUBARRAY (BSel(CB_rqt_in_)) (3,1)) = (WORDN 2 7))) in
let addressedB = (BSel(Id) = (SUBARRAY new_C_source {(15,10))) in
let new_C_mfsm_srdy_en = efsm srdy _en in
let new C_mfsm D = (BSel(ClkD)) in
let new_C_mfsm grant = grantB in
let new_C_mfsm_rst = (BSel(Rst)) in
let new_C_mfsm_busy = busyB in
let new_C_mfsm_write = (BSel(write)) in
let new_C_mfsm_crqt_ = (BSel(I_crqt_)) inmn
let new C_mfsm_hold_ = C_hold in
let new _C_mfsm_last_ = new_C_last_in_ in
let new_C_mfsm_lock_ = new_C_lock_in_ in
let new_C_mfsm_ss = (BSel(CB_ss_in)) in
let new_C_mfsm_invalid = (BSel(Piu_invalid)} in
let new_C_sfsm D = (BSel(ClkD)) in
let new _C_sfsm grant = grantB in
let new C_sfsm_rst = (BSel(Ret)) in
let new_C_sfsm_write = (BSel(write)) in
let new_C_sfsm_addressed = addressedB in
let new _C_sfsm_hlda_ = (BSel(I_hlda_)) in
let new_C_sfsm ms = (BSel(CB_ms_in)) in
let new_C_efsm cale_ = (BSel(I_cale )} in
let new_C_efsm_last_ (BS8el(I_last_in_)) in
let new_C_sfsm male_ (BSel(I_male_in_)) in
let new_C_efsm_rale_ (BSel(I_rale_in_)) in
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let new_C_efsm_srdy_ = (BSel(I_srdy_in_)) in

let new_C_efsm_rst = (BSel(Rst)) in

(CCState new_C_mfsm_state new_C_mfsm _srdy_en new_C_mfsm_D new_C_mfsm_grant
new_C_mfsm_rst new_C_mfsm_busy new_C_mfsm_write new_C_mfsm_crgt_
new_C_mfsm hold_ new_C_mfsm_last_ new_C_mfsm_lock_ new_C_mfsm ss
new_C_mfsm_invalid new_C_sfsm_state new_C_sfsm D new_C_sfsm_grant
nevw_C_sfsm_rst new_C_sfsm_write new_C_sfsm_addressed
new_C_sfsm_hlda_ new_C_sfsm _ms new_C_efsm_state new_C_efsm cale_
new_C_efsm_last_ new_C_efsm _male_ new_C_efsm rale_ new_C_efsm_srdy_
nevw_C_efsm_rst new_C_lock_in_ new_C_last_in_ new_C_ss naw_C_clkA
new_C_last_out_ new_C_sidle_del new_C_mrgt_del new_C_hold_
new_C_cout_0_le_del new_C_cin_2_le new_C_mrdy_del_
new_C_1ad_en_s_del new_C_wrdy new_C_rrdy new_C_parity new_C_socurces
new_C_data_in new_C_sizewrbe new_C_iad_out new_C_ala0 new_C_a3lal

new_C_iad_in new_C_wr)”
Yii

let CC_NSF_REW = save_thm
(CC_NSF_REW',

(PURE_ONCE_REWRITE_RULE [ASel;BSel] CC_NSF)

Yii

let CC_OF = new_definition
(‘cc_opr’,

“y {(rep 31*REP_ty) (s :cc_state) (e :cc_env)

CC_OF rep s a =

let C_mfam_state = C_mfsm_stateS s and

C_mfsm_srdy_en = C_mfsm srdy ensS s and
C_mfsm D = C_mfsm_DS s and
C_mfsm_grant = C_mfsm _grantS s and
C_mfsm_rst = C_mfsm_rstS s and
C_mfsm_busy = C_mfsm _busyS s and
C_nmfsm_write = C_mfem writeS s and
c_mfsm_crqgt_ = C_mfsm_crgt_S s
C_mfesm_hold_ = C_mfsm_hold_S s and
C_mfsm_last_ = C_mfsm_last_S s and
C_mfsm_lock_ = C_mfsm_lock_S s and
C_mfsm_ss = C_mfsm_ss8S s and
c_mfsm_invalid = C_mfam_invalids s and
C_sfsm_state = C_sfsm stateS s and
C_sfsm D = C_sfsm DS s and

C_sfsm_grant = C_sfem_grantS s and
C_sfsm_rst = C_sfem_rstS s and
C_sfsm_write = C_sfsm writes s and
C_sfsm_addressed = C_sfsm_addresseds s and

C_sfsm_hlda_ = C_sfsm_hlda_8 s and
C_sfsm_ms = C_sfsm_msS s and

C_efsm_state = C_efsm_stateS s and
C_efsm_cale_ = C_efsm_cale_S8 s and
C_efsm_last_ = C_efsm_ last_S s and
C_efsm male_ = C_efsm_male_S s and
C_efsm_rale_ = C_efsm_rale_S s and
C_efsm_srdy = C_efsm srdy S s and

C_efsm_rst = C_efsm _rstS s and
C_lock_in_ = C_lock_in_S s and
C_last_in_ = C_last_in_8 s and

C_ss = C_@#sS s and

C_clkA = C_clkAS s and

C_last_ocut_ = C_last_out_S s and
C_sidle_del = C_sidle_dels s and
c_mrqt_del = C_mrgt_delS s and
C_hold_ = C_hold_S s and
C_cout_0_le_del = C_cout_0_le_dels s and
C_cin 2 _le = C_cin 2_leS s and

C_mrdy del_ = C_mrdy del_S s and
C_iad_en_s_del = C_iad_en_s_dels s and
C_wrdy = C_wrdyS s and
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let

let
let
let
let
let
let
let
let
let

C_rrdy = C_rrdyS s and

C_parity

Cc_paritys s and

C_source = C_sourcesS s and
C_data_in = C_data_inS s and
C_sizewrbe = C_sizewrbesS s and
C_jad_out = C_iad_outs s and
C_ala0 = C_ala0S s and
C_a3a2 = C_a3a28 s and
C_iad_in = C_iad_ins s and
C_wr = C_wrS s in

I_ad in = I

I_be_in_ =
I_mrdy_in
I_rale_in_
I_male_in_

I_last_in_ = I_last_in B
I_srdy_in_ = I_srdy_in E

ad_inE e and
_be_in_E e and
I_mrdy_in B
I_rale_in B
I_male_in B

Bonow o

I_lock_ = I_lock_E e and
I_cale_ = I_cale_E e and
I_hlda_ = I_hlda_R e and
I_crqt_ = I_crqt_B e and
CB_rqt_in_ = CB_rqt_in E e
cB_ad_in = CB_ad_inE e and
CB_ms_in = CE_ms_inE e and
CB_ss_in = CP_ss_inE e and
Rst = RstE e and
ClkD = C1lkDE e and
Id = IdE e and
ChannelID = ChannelIDE & and
Prnm_failure = Pmm_failureR e and
Piu_invalid = Piu_invalidE e and
Cecr = CcrE e and
Reset_error = Reset_errcrE ¢ in
let new_C_mfsm_state =
((C_mfsm_rst) => CMI |
(C_mfsm_state = CMI) =>
((C_mfsm_D /\ ~C_mfsm crgt_ /\ ~C_mfsm busy /\ ~C_mfam_invalid)
=> CMR | CMI) |
{C_mfsm_state = CMR) =>

((C_mfsm_D
(C_mfsm_state

(C_mfem_state = CMALl) =>
((C_mfsm_D /\ (C_mfsm_ss
(C_mfsm_D /\ (C_mfsm_ss

(C_mfsm_state = CMAO) =>
((C_mfsm_D /\ (C_mfsm_ss
(C_mfsm D /\ (C_mfsm_ss

(C_mfsm_state = CMA2) =>
({(C_mfsm D /\ (C_mfsm_ss
(C_mfsm D /\ (C_mfsm_ss

(C_mfsm_state = CMDl) =>
((c_mfsm_D /\ (C_mfesm_ss
(C_mfsm_D /\ (C_mfsm _ss

(C_mfsm_state = CMDO) =>
((C_mfsm D /\ (C_mfsm_ss
(C_mfsm_D /\ (C_mfsm_ss
(c_mfem_D /\ (C_mfsm_ss

(C_mfsm_state = CMW) =>
((C_mfsm_D /\ (C_mfsm_ss
(C_mfsm_D /\ (C_mfem_ss
(C_mfsm D /\ (C_mfsm_ss

=> CMA3 | CMW) |

(~C_mfsm_last_) => CMI | CMABT) in

mfsm_mabort = (new_C_mfsm state

and
and
and

/\ C_mfsm_grant /\ C_mfsm hold ) => CMA3 | CMR) |
= CMA3) => ((C_mfsm D) => CMAl | CMA3) |

ASRDY)) => CMAO |
ASABORT)) => CMABT | CMAl) |

ASRDY)) => CMA2 |
ASABORT)) => CMABT | CMAO) |

ASRDY)) => CMD1 |
ASABORT)) => CMABT | CMA2) |

ASRDY)) => CMDO |
ASABORT)) => CMABT | CMDl) |

ASRDY)
ASRDY)

/\ C_mfsm_last_) => CMD1l |
/\ ~C_mfsm_last_) => CMW |

ASABORT)) => CMABT | CMDO) |

ASABORT)) => CMABT |

ASACK)
ASRDY)

/\ C_mfsm_lock_) => CMI |
/\ ~C_mfsm_lock_ /\ -C_mfsm_crqgt_)

= CMABT) in

mfsm_midle = (new_C_mfsm_state = CMI) in
mfsm_mrequest = (new_C_mfem_state = CMR) in
mfsm_ma3 = (new_C_mfsm_state = CMA3)

mfsm_mal
mfsm_mal
mfom_mal
mfsm mdl
mfsm_md0

{(new_C_mfsm_stat
(new_C_mfsm_stat
(new_C_mfsm_stat

(new_C_mfsm_state

(new_C_mfsm_stat

CMA2)
CMAl)
CMAO)
CMD1)
CMDO)

in
in
in
in
in
in
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let mfsm_iad_en_m =
({(new_C_mfsm_state = CMD1l) /\ ~C_mfsm_write /\ C_mfsm_srdy_en} \/
((new_C_mfsm_state = CMDO) /\ ~C_mfem _write /\ C_mfsm srdy_en) \/
({(new_C_mfsm_state = CMW) /\ (C_mfsm_state = CMDO) /\ ~C_mfsm_write /\
C_mfsm_srdy_en)) in
let mfam_m_cout_sell =
( (new_C_mfsm_state = CMA3) \/ (new_C_mfsm_state = CMA2)) in
let mfsm_m_cout_sell =
( (new_C_mfsm_state = CMA3) \/ (new_C_mfsm_state = CMAl) \/
(new_C_mfsm_state = CMD1l)) in
let ms0 =
(ALTBR
ARBN
{0)
{((new_C_mfsm_state = CMDO) /\ ~C_mfsm_last_) \/
(new_C_mfsm_state = CMABT) \/
((npew_C_mfsm_state = CMW) /\ C_mfsm_lock ))) in
let msl0 =

(ALTER

ns0

(1)

((new_C_mfsm_state = CMAl) \/
(new_C_mfsm_state = CMAO) \/
(new_C_mfsm_state = CMA2) \/
(new_C_mfsm_state = CMDl) \/

((new_C_mfsm_state = CMDO)

(new_C_mfsm_state = CMW) \/

(new_C_mfsm_state = CMABT)))
let ms210 =

/\ C_mfsm_last_) \/

in

(ALTER

msl0
(2)

{(new_C_mfsm_state = CMA3) \/
(new_C_mfsm _state = CMAl) \/
(new_C_mfsm_state = CMAO) \/
(new_C_mfsm_state = CMA2) \/
(new_C_mfsm_state = CMD1) \/
(new_C_mfsm_state = CMDO) \/
(new_C_mfsm_state = CMW))) in

let
let
let
let
let

mfsm_ms = ms2l0 in
mfsm_rgt_ = (new_C_mfsm_state = CMI) in
mfsm_cgnt_ = (~{new_C_mfsm_state = CMA3)) in
mfem _cm_en = (~(new_C_mfsm state = CMI) /\ ~(new_C_mfsm state = CMR)) in
mfsm_abort_le_en_ =
(~-(new_C_mfsm_state = CMABT) \/ (new_C_mfsm_state = CMI)) in
let mfsm_mparity = ((new_C_mfsm state = CMA3) \/
(new_C_mfsm state = CMAl) \/
(new_C_mfsm_state = CMAO) \/
(new_C_mfsm_state = CMA2) \/
(new_C_mfsm_state = CMD1) \/
(new_C_mfsm_state = CMDO) \/
(C_mfsm_state = CMAl) \/
(C_mfsm_state = CMAO) \/
({C_mfsm_state = CMA2) \/
(C_mfsm_state = CMD1)) in
let new_C_sfem_state =
((C_sfsm_xet) => CSI |
(C_sfsm_state = CSI) =>
((C_nfem_D /\ (C_sfsm s =
C_sfsm_addressed)
=> C8A1 | CSI) |
(C_sfsm_state = CSL) =>
((C_sfsm_D /\ (C_sfsm ms =
C_sfem_addressed)
=> CSAl |

AMSTART) /\ ~C_sfsm_grant /\

AMSTART) /\ ~C_sfsm_grant /\

(C_sfsm_D

/\ (C_sfsm_ms

~C_sfem_addressed)

=> C8I
{(C_sfsm D
(C_sfam_state
((C_sfsm_D
(C_sfsm_D

|

/\ (C_sfam_ms
= CSAl) =>

/\ (C_stsm_ms
/\ (C_sfsm_ms

ANMSTART) /\

~C_sfsm_grant

AMABORT)) => CSABT | CSL)

AMRDY)) => CSAO |

AMABORT)) => CSABT | CSAl)
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= CSAQ) =>

/\ (C_sfsm_ms =
/\ (C_sfsm_ms =
/\ (C_sfsm_ms =
= CSAOW) =>

/\ (C_sfsm_ms =
/\ (C_sfsm _ms =
= CSALE) =>

/\ C_sfsm_write /\ (C_sfsm_ms = AMRDY)) => CSD1 |
/\ ~C_sfsm_write /\ (C_sfsm ms = “MRDY)) => CSRR |
/\ (C_sfsm_ms = AMABORT)) => CSABT | CSALE} T

= CSRR) =>

/\ ~(C_sfsm_ms = AMABORT)) => CSD1l |
/\ (C_sfsm_ms = AMABORT)) => CSABT |

(C_sfesm_state
{((C_sfsm_D
(C_sfsm_D
(C_sfsm_D
(C_sfsm_state
((C_sfsm D
(C_sfsm D
(C_sfsm_state
({(C_sfsm D
(C_sfsm_D
(C_sfsm D
(C_sfsm_state
{({(C_sfsm D
(C_sfsm_D

AMRDY) /\ ~C_sfsm_hlda_) => CSALE |
AMRDY) /\ C_sfsm_hlda_) => CSAOW |
AMABORT)) => CSABT | CSA0) |

AMRDY)} /\
AMABORT) )

~C_sfsm_hlda_) => CSALE |
=> CSABT | CSAOW) |

CSRR) |

(C_sfsm_state
({C_sfsm_ D
(C_sfsm_D
(C_sfasm_state

= CSD1l) =>
/\ (C_sfsm_ms
/\ (C_sfsm_ms
= CSDO) =>

AMRDY)) => CSDO |
AMABORT)) => CSABT

CSsDl)

AMEND)} => CSACK |
AMRDY)) => CSD1l |
AMABORT)) => CSABT

((C_sfsm_D
(C_sfsm_D

/\ (C_sfsm_ms =
/\ (C_sfsm_ms =
(C_sfem D /\ (C_sfsm ms =
(C_sfsm_state = CSACK) =>
((C_sfsm_D /\ (C_sfsm ms =
(C_sfsm D /\ (C_sfsm _ms =
(C_sfsm D /\ (C_sfsm ms =
(c_sfsm_D) => CSI | CSABT) in
let 880 =
(ALTER
ARBN
(0)
{(new_C_sfsm_state = CSAOW) \/
((new_C_sfsm_state = CSALE) /\ ~C_sfsm_write)
(new_C_sfsm_state = CSACK))) in
let 8810 =
(ALTER
880
(1}
(~(new_C_sfsm_state =
~{new_C_sfsm state =
~{new_C_sfsm_state =
let 883210 =
(ALTBR
8810
(2)
(~(new_C_sfsm_state =
let sfsm ss = 858210 in
let sfsm_iad en_s =
{((new_C_sfsm_state =
((new_C_sfsm_state =
((new_C_sfasm_state =
=
=

| ¢spoO) |

AMRDY)) => CSL |
AMWAIT)) => CSI |

AMABORT)) => CSABT | CSACK} |

\/

CSI) /\
CSACK) /\
CSABT))) in

cSI) /\ ~(new_C_sfsm_state = CSABT))) in

CSALE) /\ ~(C_sfsm_state = CSALE)) \/

CSALE) /\ C_sfsm_write) \/

cSpl) /\ C_sfsm _write /\ ~(C_sfsm_state = CSRR)) \/
¢SD0) /\ C_sfsm write) /\

CSACK) /\ C_sfsm _write)) in

({ (new_C_sfsm_state
{ (new_C_sfsm_state

let sfsm_sidle = (new_C_sfsm_state = CSI) in
let sfsm slock = (new_C_sfsm_state = CSL) in
let sfsm_sal = (new_C_sfsem state = CSAl) in
let sfsm_sa0 = (new_C_sfsm state = CSAO) in

let sfsm sale = (new_C_sfsm state = CSALE) in
let sfsm_sdl = (new_C_sfsm_state = CSDl) in
let sfsm_sd0 = (new_C_sfsm state = CSDO) in
let sfsm_sack = (new_C_sfsm_state = CSACK) in
let sfsm_sabort = (new_C_sfsm_state = CSABT) in

let
let

sfsm_s_cout_sell = (new_C_sfsm_state = CSD1) in
sfsm_sparity = (~(new_C_sfsm_state = CSI) /\
~(new_C_sfsm_state = CSACK) /\
~{new_C_sfsm_state = CSABT)) in
let new_C_efsm_state =
((C_efsm_rst) => CBI |
(C_efsm_state = CBI) => ((~C_efsm cale_ ) => CEEB | CEI) |
((~C_efem_last_ /\ ~C_efsm srdy )} \/ ~C_efsm male_\/ ~C_efsm rale_)
=> CRI | CEE) in
let efsm_srdy en = ((new_C_efsm state = CER) \/ (C_efsm_state = CERE)) in
let new_C_lock_in_ =
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((BSel(Rst) \/ mfsm_mal)
=> ((BSel(Rst)) => P | BSel(I_lock_))
] c_lock_in_) in
let new_C_last_in =
((ASel{Rst) \/ (ASel(ClkD) /\ mfsm_mdl) \/ mfsm_mabort)
=> ((ASel(Rst)) => P | ASel(I_last_in_))
| C_last_in_) in
let new_C_ss =
((mfsm_abort_le_en_) => ASel(CB_ss_in) | C_ss) in
let new_C_clkA = BSel(ClkD) in
let mend = ((ASel(CB_ms_in) = “MEND), (BSel(CB_ms_in) = *“MEND)J in
let mabort = ((ASel(CB_ms_in) = AMABORT), (BSel(CB_ms_in) = AMABORT)) in
let last_ocut_inS = sfsm_sal in
let last_out_inR = (BSel(ClkD) /\ (BSel(mend) \/ BSel(mabort))) in
let new_C_last_out_ =
((last_out_ins \/ last_ocut_inR)
=> ((last_out_inS /\ ~last_out_inR) => T |
(~last_out_inS /\ last_out_inR) => F |
(~last_out_ins /\ -~last_out_inR) => F | ARB)
| c_last_out_) in
let new_C_sidle_del = sfsm sidle in
let new_C_mrqt_del = mfsm_mrequest in
let new_C_hold_ =
((BSel(ClkD)) => sfsm_sidle | C_hold_ ) in
let new_C_wr =
((~BSel(I_cale_)) => (ELEMENT (BSel(I_ad_in)) (27)) | C_wr) in
let mfsm _cin_4_leB = (C_clkA /\ sfsm_sa0) in
let new_C_sizewrbe =
((BSel(Rst)) => WORDN 9 0 |
(mfsm_cin_4_leB) => (SUBARRAY C_data_in (31,22))
| C_sizewrbe) in
let write =
{({mfsm_cm_en) => C_wr | (ELEMENT C_sizewrbe (5)})),
((mfsm_cm_en) => new_C_wr | (BLEMENT new_C_sizewrbe (5)))) in
let oxrdy = ({(ASel(CB_ss_in) = ASRDY), (BSel(CB_ss_in) = ~SRDY)) in
let dfsm_master =
((mfsm_ma3 \/ mfsm _ma2 \/ mfsm mal \/ mfsm_mal \/ mfsm_mdl \/
mfsm_mdo},
(mfsm_ma3 \/ mfsm_ma2 \/ mfsm_mal \/ mfsm mal \/ mfsm mdl \/
mfsm_md0)) in
let dfsm_slave =
({~ofsm_sidle /\ -~sfsm_slock), (~sfsm_sidle /\ ~sfam_slock)) in
let dfsm_cin_0_leB =
(BSel (C1kD) /\
({(mfsm_m30 /\ BSel(srdy) /\ ~BSel(write}) \/
sfasm_sald \/
(sfsm_sd0 /\ BSel(write)))) in
let dfsm _cin_1_leB = (BSel(ClkD) /\
((mfsm _mdl /\ BSel(srdy) /\ ~BSel(write)) \/
sfsm_sal \/
(sfsm_sdl /\ BSel(write)))) in
let dfsm _cin_3_leB = (BSel(ClkD) /\ (sfsm_sidle \/ sfsm_slock)) in
let dfsm cout_0_leB =
(BSel(I_cale_) \/
(BSel(I_srdy _1in_) /\ ~BSel(write)) \/
(mfem_mad /\ BSel(srdy) /\ BSel(write) /\ BSsl{(ClkD)) \/
(mfom_md0 /\ BSel(srdy) /\ BSel(write) /\ BSel{(ClkD))) in
let dfsm cout_1_leA = (C_clkA /\ sfsm_sdl) in
let dfsm_cad_en_ =
((~(mfsm_ma3 \/
mfsm_ma2 \/
mfsm_mal \/
mfsm_mald \/
(ASel(write) /\ (mfsm _mdl \/ mfem_mdo)) \/
(~ASel(write) /\ (sfsm_sdl \/ sfsm sd0))})),
(~(mfom_ma3 \/
mfsm _ma2 \/
mfsm_mal \/
mfsm _mal \/
(BSel(write) /\ (mfsm mdl \/ mfsm mdC)) \/
(~BSel (write) /\ (sfsm_sdl \/ sfsm_sd0))))) in
let dfsm_male_ =
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((~(sfsm_sale /\ ~-(VAL 1 (SUBARRAY C_sizewrbe (1,0)) = 3) /\ C_clkA)),
(~(sfsm_sale /\ ~(VAL 1 (SUBARRAY new_C_sizewrbe (1,0)) = 3) /\ C_clkA)))
in
let dfsm rale_ =
({~(sfsm_sale /\ (VAL 1 (SUBARRAY C_sizewrbe (1,0)) = 3) /\ C_clka}),
(~(sfsm_sale /\ (VAL 1 (SUBARRAY new_C_sizewrbe (1,0)) = 3) /\ C_clka}))
in
let Afsm _mrdyB_ =
(~{(~BSel(write) /\ BSel(ClkD) /\ (sfsm_sale \/ sfsm_sdl)) \/
(~BSel(write) /\ C_clkA /\ sfsm_sack) \/
(BPSel (write) /\ BSel(ClkD) /\ sfsm_sd0))) in
let new_C_cout_O0_le_del = dfsm_cout_O_leB in
let new_C_cin_2_le = dfsm_cin 0_leB in
let new_C_mrdy_del_ = dfsm_mrdyB_ in
let new_C_iad en_s_del = ({(BSel{(ClkD}) => sfem _lad_en_s | C_iad_en_s_del) in
let new_C_wrdy = (BSel(srdy) /\ BSel(write) /\ mfsm_mdl /\ BSel(ClkD)) in
let new_C_rrdy = (BSel(srdy) /\ ~BSel(write) /\ mfsm_md0 /\ BSel{ClkD)) in
let pe_cntB = (BSel(ClkD) /\
{~(sfsm_sparity = mfsm_mparity) \/
( (SUBARRAY (BSel(CB_ss_in)) (1,0)) = WORDN 1 0))) in
let parity_ins =
{(Par_Det rep (BSel(CB_ad_in))) /\ BSel(ClkD) /\ pe_cntB) in
let parity_inR = (BSel(Rst) \/ BSel(Reset_error)) in
let new_C_parity =
((parity_ins \/ parity_inR)
=> ((parity_ins /\ ~parity_imnR) => T |
(~parity_ins /\ parity_imR) => P |
(~parity_ins /\ ~parity_ inR) => F | ARB)
| C_parity) in
let new_C_source =
({BSel(Rst)) => WORDN 15 0 |
(dfsm_cin_3_leB) => (Par_Dec rep (BSel(CB_ad_in))) | C_source) in
let dAi31_16 =
(MALTER
C_data_in
(31,16)
((BSel(Rst)) => WORDN 15 0 |
(dfsm_cin_1_1leB)
2> (Par_Dec rep (BSel(CB_ad_in)))
| (SUBARRAY C_data_in (31,16)))) in
let di3l 0 =
(MALTER
dil3li_16
(15,0)
((BSel(Rst)) => WORDN 15 0 |
(dfsm_cin_0_leB)
=> (Par_Dec rep (BSel(CB_ad_in))})
] (SUBARRAY C_data_in (15,0)))) in
let new_C_data_in = Aai131_0 in
let new_C_iad_ocut = (C_cin 2_le => C_data_in | C_iad_out) in
let cout_1l_leA =
((dfsm_cout_1_leA /\ ~ASel(dfsm_master)) \/
(ASel (dfsm_master) /\ C_cout_0_le_del)) in
let new_C_alal = (cout_1_leA => C_iad_in | C_alal) in
let new _C_a3a2 = (mfsm_mrequest => (ASel(Ccr)) | C_a3a2) in
let new_C_iad_in = (dfsm cout_0_leB => (BSel(I_ad in}) | c_iad_in) in
let grantB =
(( ((SUBARRAY (BSel(Id))} (1,0)) = WORDN 1 0} /\
~(ELEMENT (BSel(CB_rqt_in_)) (0)) Y \/
({ (SUBARRAY (BSel(Id)) (1,0)) = WORDN 1 1) /\
~(ELEMENT (BSel(CB_rqgt_imn_)) (0)}) /\
(ELEMENT (BSel(CB_rqt_in_)) (1)) ) N/
( ( (SUBARRAY (BSel(Id)) (1,0)) = WORDN 1 2) /\
~ (BELEMENT (BSel(CB_rqt_imn_)) (0}) /\
(ELEMENT (BSel{(CB_rqt_imn_)) (1)) /\
(RLEMENT (BSel (CB_rqgt_in_ )} (2)) } N/
( { (SUBARRAY (BSel(Id)) (1,0)) = WORDN 1 3) /\
~(BELEMENT (BSel(CB_xqt_in_)) (0)) /\
(ELEMENT (BSel(CB_rqt_imn_)) (1)) /\
(ELEMENT (BSel(CB_rgt_in_)) (2)) /\
(BLEMENT (BSel(CB_rqt_im )) (3)))) 4in
let busyB = (~((SUBARRAY (BSel(CB_rqt_in_)) (3,1)) = (WORDN 2 7)}) in
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let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let

let
let

addressedP = (BSel(Id) = (SUBARRAY new_C_source

new_C_mfsm_srdy_en = efsm_srdy en in
new_C_mfsm D = (BSel(ClkD)) in
new_C_mfsm_grant = grantB in
new_C_mfsm_rst = (BSel(Rst)) in

nev_C_mfsm_busy = busyB in

nevw_C_mfsm write = (BSel(write)) in
new_C_mfsm_crqgt_ = (BSel(I_crgt_)) in
nevw_C_mfsm_hold_ = C_hold_in
new_C_mfsm_last_ = new _C_last_in in
new_C_mfsm_lock_ = new_C_lock_in_ in
new_C_mfsm _s» = (BSel(CB_ss_in)) in
new_C_mfsm_invalid = (BSel(Piu_invalid)) in
new_C_sfsm D = (BSel(ClkD)) in
new_C_sfsm_grant = grantB in
new_C_sfsm_rst = (BSel(Rst)) in
new_C_sfsm _write = (BSel(write)) in
new_C_sfsm_addressed = addressedB in
new_C_sfsm hlda_ = (BSel(I_hlda_)) in
new_C_sfsm _ms = (BSel(CB_me_in)) in
new_C_efsm_cale_ = (BSel(I_cale_)) in
new_C_efsm_last_ = (BSel(I_last_in_)) in
new_C_efsm_male_ = (BSel(I_male_in_)) in
new_C_efsm_rale_ = (BSel(I_rale_in_)) in
new_C_efsm_srdy = (BSel(I_srdy_in_)) in
new_C_efsm_rst = (BSel(Rst)) in

I_cgnt_ = (mfsm_cgnt_, mfsm_cgnt_) inm

I_mrdy out_ =

({((~ASel(I_hlda_)) => (WIRE C_mrdy del ) | 2Z),

{(~BSel(I_hlda_}) => (WIRE C_mrdy_del_)

let I_hold_ = (C_hold_, C_hold_ ) im

let

let

let

let

let

let

let

let

let

let

let

I_rale_out_ =
(({(~ASel(I_hlda_)) =>
((~BSel(I_blda_)) =>
I_male_out_ =
(((~ASel(I_hlda_)) =>
((-BSel(I_hlda_)) =>
I_last_out_ =
(((~ASel(I_hlda })) =>
({~BSel(I_hlda_)) =>
I_srdy_out_ =

WIRE
WIRE

WIRE
WIRE

(ASel (dfsm_rale_))
(BSel (dfsm_rale_))

(ASel (dfsm_male_))
(BSel(dfsm _male_))

(WIRE C_last_out_) | 2),
(WIRE new_C_last_out_) |

(((-ASel(X_cale_)} \/ efsm_srdy_en) =>

(WIRE ~(C_wrdy \/ C_rrdy \/ mfem_mabort))
({(~BSel(I_cale_) \/ efsm srdy en) =>

(WIRE ~(C_wrdy \/ C_rrdy \/ mfsm mabort))

I_be_out_ =

(({~ASel(I_hlda_}) => (BUSN (SUBARRAY C_sizewrbe (9,6)))
({~BSel(I_hlda_)) => (BUSN (SUBARRAY new_C_sizewrbe (9,6)))

CB_rqgt_out_ = (mfsm_rqt_, mfsm _rqgt_) in

mal_O = (MALTER
ARBN
(1,0)

(SUBARRAY mfsm ms (1,0))) in

ma2_0 = (ALTEBR
mal_0
(2)

( (ELEMENT mfsm_ms (2)) /\

~ASel (Pmm_failure) /\ ~ASel(Piu_invalid))) in

mbl_O0 = (MALTER
ARBN
(1,0)

{SUBARRAY mfsm_ms (1,0))) in

mb2_0 = (ALTER
mbl_ 0
(2)

( (ELEMENT mfsm _ms (2)) /\

~BSel (Pmm_fajilure) /\ ~BSel(Piu_invalid))) in

CB_ms_out = (ma2_0, mb2_0) in
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(15,10))) in

1 2)) in

z)l
Z)) in

z)l
2)) in

z)) in

' z)l

|1 2)) in

let iad en = (mfsm_ilad _en_m \/ sfem_iad _en_s \/ C_iad_en_s_del)
let I_ad_out = ((iad_en => (BUSN new_C_iad_out)
(iad_en => (BUSN new_C_iad_out)

| offn),
| ofta)) in

in

| Offn},

| offn)) in



let sal_0 = (MALTER
ARBN
(1,0)
(SUBARRAY sfsm_ss (1,0}))) in
let sa2_0 = (ALTEBR
sal_0
(2)
( (ELEMENT sfsm_ss (2)) /\
-ASel (Pmm_failure) /\ ~ASel(Piu_invalid))) in
let sbl_0 = (MALTER
ARBN =
(1,0)
(SUBARRAY sfsm_ss (1,0))) in
(ALTER
sbl_0
(2)
( (RLEMENT sfsm_ss (2)) /\
~-BSel (Pmm_failure) /\ ~BSel(Piu_invalid))) in
let CB_ss_out = (sa2_0, sb2_0) in
let cout_sel =
((sfsm_0d0 \/ sfsm_sdl) =>
(let cs0 = (ALTER ARBN 0 sfsm_s_cout_sell) in
ALTER cs0 1 F) |
(let cs0 = (ALTER ARBN O mfsm_m_cout_sell) in
ALTER cs0 1 (mfsm_m_cout_sell))) in
let CB_ad_out =
({(~-ASel (dfsm_cad_en_})
=> (BUSN
((cout_sel = WORDN 1 0) =>
(Par_Enc rep (SUBARRAY nevw_C_ala0 (15,0}))) |
(cout_sel = WORDN 1 1) =>
(Par_Enc rep (SUBARRAY new_C_alal (31,16))) 1
(cout_sel = WORDN 1 2) =>
(Par_BEnc rep (SUBARRAY new_C_a3al (15,0)))
| (Par_Enc rep (SUBARRAY new_C_a3a2 (31,16)))))
| oOffn),
((~-BSel(dfsm_cad_en_))
=> (BUSN
({(cout_sel = WORDN 1 0) =>
(Par_Enc rep (SUBARRAY new_C_ala0 (15,0))) |
(cout_sel = WORDN 1 1) =>
(Par_Enc rep (SUBARRAY new_C_ala( (31,16))) |
(cout_sel = WORDN 1 2) =>
(Par_Enc rep (SUBARRAY new_C_a3a2 (15,0}))
{ (Par_Enc rep (SUBARRAY new_C_a3lal (31,16)))))
| ©Offmn)) in
let C_ss_out = (C_ss, new_C_ss) in
let Disable_writes =
((ASel (dfsm_slave) /\
~ (ELEMENT (SUBARRAY C_source (9,6)) (VAL 1 (ASel (ChannelID))))),
(BSel(dfsm_slave) /\
- (ELEMENT (SUBARRAY new_C_source (9,6)) (VAL 1 (BSel(ChannelID)))))) 1in
let CB_parity = (C_parity, new_C_parity) in

let 8sb2_0

(ccout I_cgnt_ I_mrdy out_ I_bhold_ I_rale_out_ I_male out_ I_last_out_
I_srdy out_ I_ad _out I_be out_ CB_rgt_out_ CB_ms_out CB_ss_out
CB_ad_out C_ss_out Disable_writes CB_parity)”~

Vi

let CC_OF_REW = save_thm
(/CC_OP_REW',
(PURE_ONCE_REWRITE_RULE [ASel;BSel] CC_OF)
| RN

let CC_Exec = new_definition
(‘CC_Exec’,
#y (cel :CCI) (s :timeC->cc_state) (e itimeC->cc_env) (p :timeC->cc_out)
(t :timeC) .
CC_EBxec cci s ept = T
)i

let CC_PreC = new_definition
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(‘CC_PreC‘,
#} (ecei :CCI) (s :timeC->cc_state) (e :timeC->cc_env) (p :timeC-»>cc_out)
(t :timeC)
CC_PreC cci s ep t = T*
Yi:

let CC_PostC = new _definition
{‘CC_PostC’,
“] (rep :ARBP_ty) (cci :CCI) (s :timeC->cc_state) (e :timeC->cc_env)
(p :timeC->cc_out) (t :timeC)
CC_PostC rep cci s e P t =
(s (t+l) = CC_NSF rep (s t) (e t)) /\
(pt = CC_OF rep (s t) (e t))”

|RF]

let CC_Correct = pnew_definition
(‘cCc_Correct’,
“#) (rep :*RBP_ty) (cci :CCI) (s :timeC->cc_state) (e :timeC->cc_env)
(p :timeC->cc_out) (t :timecC) .
CC_Correct rep cci s ep t =
CC_Rxec ccl s e p t /\
CC_PreC ccl s ep t
=D
CC_PostC rep cci s o p t~
Vi
let CCSet_Corrsct = new_definition
(‘CCSet_Correct’,
“1 (rep :*RBP_ty) (s itimeC->cc_state) (e :timeC->cc_env) (p :timeC->cc_out).
CCSet_Correct rep s @ p = ! (cci:CCI)(t:timeC). CC_Correct rep cci s e p t”
Vi

close_theory();;

3.6 SU-Cont Definitions

This section contains the theories saux_def, sblock_def, sclock_def, defining the SU-Cont design.

Qm - o m e e 2 o  — m———————————
File: saux_def .ml
Author: (¢) D.A. Pura 1992-93
Date: 1 March 1993

set_flag (’timing’, true);;
set_search_path (search_path() @ [’/home/elvisé/dfura/ftep/piu/hol/lib/’;
‘/home/elvisé/dAfura/hol/ml/"
1}i1:
system ‘rm saux_def.th’;;
new_theory ‘saux_def’;;

loadf ‘aux_defs’;;

new_type_abbrev (‘time’, “:pum~);;
new_type_abbrev (’wordn’, “:(num->bool)”*);:
map load_parent [’piuaux_def’};;

Abstract data type for the 8U-Cont instruction.
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let SCI =
define_type 'SCI’
‘SCI = SC_X';:;

let s_state =
define_type ‘s_state’
‘s_state = SCState sfsm_ty bool bool bool bool bool bool bool
wordn wordn bool bool bool bool bool bool bool
bool bool bool’;;

let S_fsm_stateS = new_recursive_definition

false

s_state

'S_fsm_statesS’

“5_fem stateS (SCState S_fsm_state S_fsm rst S_fsm delayé S_fsm_delayl?
S_fsm _bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpul 8_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpu0_fail S_cpul_fail S_piu_fall)

= 9_fsm state”;;

let S_fsm_rstS8S = new_recursive_definition

false

s_state

‘'S_fesm_restS’

#g_fem_retS (SCState S_fsm_state S_fsm _rst S_fsm delay6é S_fsm_delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot 8_soft_shot_dal
8_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpuO_fail S_cpul_fail s_piu_fail)

= S_fsm_rst”;;

let S_fsm delayés = new_recursive_definition

false

s_state

'S_fam_delayés’

»g_fsm_delayéS (SCState S_fasm state S_fam rst S_fsm_delay§ S_fsm_delayl?
S_fsm_bothbad S_fsm _bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 8_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpuO_fail S_cpul_fail S_piu_fail)

= S_fsm_delay6”;;

let S_fsm_delayl7S = new_recursive_definition

false

s_state

‘'S_fam delayl7s’

#S_fem_delayl7S (SCState S_fsm state S_fsm rst s_fsm_delay6 S_fsm_delayl?
S_fsm_bothbad 5_fsm_bypass S_soft_shot 8_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist s pmm_fail
S_cpul_fall 8_cpul_fail s_piu_fail)

= S_fsm delayl7?”;;

let S_fem_bothbadS = new_recursive_definition

false

s_state

*8_fem_bothbads’

»S_fsm_bothbadS (SCState S_fsm_state S_fsm_rst 8_fasm delay6 S_fsm_delayl?
S_fsm bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpul_fail S_cpul_fail s_piu_fail)

= S8_fsm bothbad¥;;

let S_fsm_bypasssS = new_recursive_definition
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let

leat

let

let

let

let

false

s_state

‘S_fsm_bypasaS“’

“S_fsm_bypassS (SCState S_fsm_state S_fsm_rst S_£fsm_delay6 S_fsm_delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bilst S_pmm fail
S_cpul_fall S_cpul_fail s_piu_fail)

= S_fsm_bypass”;;

S_soft_shotS = new_recursive_definition ="

false

s_state

's_soft_shots’

»g soft_shotS (SCState S_fsm_state S_fsm _ret S_fsm_delayé S_fsm_delayl?
S_fsm bothbad S_fsm bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpul S_bad cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm fail
S_cpul_f£fail S_cpul_fall s_piu_fail)

= S_soft_shot”;;

S_soft_shot_delS = new_recursive_definition

false

s_state

‘S_soft_shot_dels’

~3_soft_shot_delS (SCState S_fsm_state S_fsm_rst S_fsm_delay6 S_fsm_delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad _cpul S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm fail
S_cpul_fail 8_cpul _fail s_piu_fail)

= S_soft_shot_del”;;

8S_soft_cntS = new_recursive_definition

false

s_state

‘S_soft_cnts’

#S_soft_cnt8S (SCState S_fsm_state S_fasm_rst S_£fsm delay$§ S_fsm delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt 38_delay S_instart S_bad_cpu0 S_bad_cpul
8_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpul_fail 8 cpul_fail s_piu_fail)

= S_soft_cnt”;;

S_delayS = new_recursive_definition

false

s_state

'S_delays’

“S_delayS {(SCState S_fsm_state S_fsm_rst S_fsm_delayé S5_fsm_delayl?
S_fsm bothbad S_fsm _bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S _bad_cpu0 8_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm fail
8 _cpul_fail S_cpul_fail S_piu fail)

= S_delay”;;

S_instartS = new_recursive_definition

false

s_state

‘S_instarts’

“S_instartS (SCState S_fsm_state S_fsm_rst S_fsm_delay6 S_fsm _delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
8_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
8_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
8_cpul_fail S_cpul_fail s_piu_fail)

= S_instart”;;

8_bad_cpu0S = new_recursive_definition

false

s_state

‘S_bad_cpuls’

~*3_bad_cpu08 (SCState S_fsm_state S_fsm rst S_fsm_delays S_fsm_delayl?
8_fsm_bothbad S_fem_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpul 38_bad_cpul
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let

let

let

let

let

let

let

S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpul_faill 8_cpul_fall s_piu_fail)
= S_bad_cpul0”;;

S_bad_cpulS = new_recursive_definition

false

s_state

'S_bad_cpuls’

»3 bad_cpul8 (SCState S_fsm_state S_fsm_rst S_fsm_delayé S_fsm_delayl?
S_fsm_bothbad S_fsm bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad _cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpu0O_fail S_cpul_fail S_piu fail)

= S_bad_cpul”;;

S_reset_cpulS = new_recursive_definition

false

s_state

'S_reset_cpuls’

“S_reset_cpu0S (SCState S_fsm_state S_fsm rst S_fsm_delayé S_fsm delayl?
S_fsm_bothbad S_fsm bypass S_soft_shot 8_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpul S_bad cpul
S_reset_cpul S_reset_cpul S_cpu bist S_pmm fail
S_cpul_fail S_cpul_faill S_piu_fail)

= S_reset_cpuld”;;

S_reset_cpulS = new_recursive_definition

false

s_state

‘S_reset_cpuls’

“S_reset_cpulsS (SCState S_fsm_state S_fsm_rst S_fsm_delayé S_fsm_delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpu0O_fall S_cpul_fail s_piu_fail)

= S_reset_cpul”;;

S_cpu_bists = new_recursive_definition

false

s_state

‘S_cpu_bists’

#S_cpu_bistS (SCState S_fsm_state S_fsm_rst S_fsm_delayé S_fsm _delayl?
S_fsm_bothbad S_fsm bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S _pmm_fail
S_cpu0_fail S_cpul_fail s_piu_fail)

= S_cpu_bist”;;

S_pmm_failS = new_recursive_definition

false

s_state

'S_prm_fails’

3 pmm_failS (SCState S_fasm_state S_fsm_rst S_fsm_delay6 S_fsm_delayl?7
S_fem_bothbad S_fsm bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad cpul 8_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm_fail
S_cpu0_fail s_cpul fail s_piu_fail)

= S_pmm_fail”;;

S_cpul_fails = new_recursive_definition

false

s_state

's_cpul_fails’

“3_cpul_falls (ScState S_fsm_state S_fsm_rst S_fsm_delayé S_fsm_delayl?
S_fem_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
s_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm fail
S_cpul_fall S_cpul_fail s_piu_fail)

= S_cpul_fail”;;

S_cpul_fails = new_recursive_definition
false

169



s_atate

rS_cpul_fails’

“g_cpul_fails (SCState S_fsm _state S_fsm _rst S_fsm_delayé S_fsm_delayl?
S_fsm_bothbad S_fsm_bypass 8_soft_shot S_soft_shot_del
8_soft_cnt S_delay S_instart s_bad_cpu0 S_bad_cpul
8_reset_cpul S_reset_cpul S_cpu_bist S_pmm fail
8_cpul_tail S_cpul_fail s_piu_fail)

= S_cpul_fail”;;

let S_piu_failS = new_recursive_definition

false

s_state

‘'S_piu_fails’

“g piu fails (scState S_fsm_state S_fsm_rst S_fsm_delay6 S_fsm delayl?
S_fsm_bothbad S_fsm_bypass S_soft_shot S_soft_shot_del
S_soft_cnt S_delay S_instart S_bad_cpu0 S_bad_cpul
S_reset_cpul S_reset_cpul S_cpu_bist S_pmm fail
S_cpul_fail S_cpul_fail S_piu fail)

= S_piu_fail”;;

let State_CASES =
prove_cases_thm (prove_induction_thm s_state);;

let State_Selectors_Work = prove_thm
(’State_Selectors_Work’,
“| sis_state .

8 = (SCState (S_fsm stateS s) (S8_fsm rstS s) (S_fsm_delayés s)
(S_fem_delayl7s s) (S_fsm _bothbads s) (S_fsm bypassS s)
(S_soft_shotS s) (S_soft_shot_delS s) (S_soft_cnts s)
(S_delayS s) (S_instarts s) (S_bad cpu0S s) (S_bad cpulsS s)
{(S_reset_cpuls s) (S_reset_cpulsS s) (S_cpu_bists s)
(S_pmm_£faills s) (S_cpul_fails s) (S_cpul_fails s)

{S_piu_fails s))~,

GEN_TAC

THEN STRUCT_CASES_TAC (SPEC “s:s_state” State_CASES)

THEN REWRITE_TAC (S_fsm_stateS; S_fsm_rstS; S_fsm_delay6S; S_fsm_delayl?s;

8_fem_bothbadS; S_fsm_bypassS; S_soft_shot8;
S_soft_shot_dels; S_soft_cant8; S_delayS; S_instartg;
S_bad_cpul8; S_bad_cpulS; S_reset_cpuls8; S_reset_cpuls;
8S_cpu_bist8; S_pmm falls; S_cpul_fallsS; S_cpul_fails;
S_piu_fails]

let s_env =
define_type ’‘s_snv’
‘s_env = SCEnv bool#bool bool#bool bool#bool bool#bool booli#bool
bool#bool bool#bool’;;

let RstE = new_recursive_definition
false
s_env
'RetE’
“RstE (SCEnv Rst Bypass Test Gcrh Gerl Pailure(_ Failurel_ )
= Ret";;

let BypassE = new_recursive_definition
false
s_env
‘BypassiE’
“BypassE (SCEnv Rst Bypass Test Gcrh Gerl PailureO_ Failurel_ )
= Bypass”;;

let TestE = new_racursive_definition
false
s_env
‘TestR’
~“TestR (SCEnv Rst Bypass Test Gcrh Gerl Pailure0_ Failurel )
= Test”;;
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let GecrhE = new_recursive_definition
false
s_env
‘GerhB’
uGerhR (SCEnv Rst Bypass Test Gecrh Gerl Failure0_ Pailurel_ )
= Gerh”;;

let GcrlE = new_recursive_definition
false
s_env
‘GerlR’
“GerlE (SCEnv Rst Bypass Test Gerh Gerl Failurel_ Failurel_ )
= Gerl”;,

let Failure0_E = new_recursive_definitiocn
false
s_env
‘Failure(0_B’ )
#pailure0 R (SCEnv Rst Bypass Test Gcrh Gerl Pailure0_ Failurel_ )
= FPailure0_*;;

let Failurel E = new_recursive_definition
false
s_env
‘Failurel R’
«»pailurel_E (SCEnv Rst Bypass Test Gcrh Gerl FPailureO_ Failurel )
= Pallurel_";;

let Env_CASES =
prove_cases_thm (prove_induction_thm s_env);;

let Env_Selectors_Work = prove_thm
{'Bov_Selectors_Work’,
“!| a:s_env .
e = (SCEnv (RstE e) (BypassE e) (TestE e) (GcrhE e) (GerlE o) (FailureO_E e)
(Failurel_E e))",
GBEN_TAC
THEN STRUCT_CASES_TAC (SPEC “e:s_env” BRnv_CASES)
THEN REWRITE_TAC [RstB; BypassE; TestE; GcrhE; GerlB: FPailureO_E;
Failurel Rl

let 8_out =
define_type ’‘s_out’
's_out = BCOut wordn#wordn bool#bool bool#bool bool#bool boolébool
bool#bool bool#bool bool#bocl bool#bool bool#bool
boolébool’;;

let S_stateO = new_recursive_definition
false
s_out
’S_stateO’
»g_stateO (SCOut S_state Reset_cport Disable_int Reset_piu Resst_cpul
Reset_cpul Cpu_bist Piu_fail Cpul_fail Cpul fail Pmm_fail)
= S_state”;;

let Reset_cport0 = new_recursive_definition
false
s_out
‘Reset_cporto’
“Reset_cport0O (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpuld
Reset_cpul Cpu_bist Piu_fail CpuO_fail cpul fail Prm_fail)
= Reset_cport”;;

let Disable_intO = new_recursive_defipition

false
s_out
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let

let

let

let

let

let

let

let

let

‘Disable_into’

“Disable_int0O (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail cpul_fail Pmm_ fail)

= Disable_int”;;

Reset_piu0O = new_recursive_definition
false
s_out
'Reset_piuo’
“Reset_piu0O (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail cpul_fail Pmm_fail)
= Reset_piu*;;

Reset_cpul0 = new_recursive_definition
false
s_out
‘Reset_cpulo’
“Reset_cpulO (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CcpuO_fail Cpul_fail Pmm_fail)
= Reset_cpuld”;;

Reset_cpulO = new_recursive_definition
false
s_out
‘Reset_cpulo’
~“Reset_cpull0 (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail Cpul_fail cCpul_fail Pmm fail)
= Reset_cpul”;;

Cpu_bist0O = new_recursive_definition

false

s_out

‘Cpu_bisto’

“Cpu_bistO (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail cpul_fail Pmm_fail)

= Cpu_bist”;;

Piu_failo = new _recursive_definition
false
s_out
‘Pilu_failo’
“Piu_fallo (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail Cpul_fail Pmm_fail)
= Piu_fail~;;

Cpul_failOo = new_recursive _definition
false
s_out
‘cpu0_failo’
“Cpul_failo (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail cpul_ fail Pmm fail)
= Cpul_fail”;;

Cpul_fail0O = new_recursive_definition
false
s_out
‘Cpul_failo’
“Cpul_failo (SCOout S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail Cpul_fail Pmm_fail)
= Cpul_fail”;;

Pmm_fail0 = new_recursive_definition

false

s_out

‘Prm_failo’

“Pmm_failO (SCOut S_state Reset_cport Disable_int Reset_piu Reset_cpul
Reset_cpul Cpu_bist Piu_fail CpuO_fail Cpul_fail Pmm_fail)

= Pmm fail”;,

Out_CASES =
prove_cases_thm (prove_induction_thm s_out);;
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let Out_Salectors_Work = prove_thm
(‘Out_Selectors_Work‘,
“) pis_out
p = (Scout (S_stateO p) (Reset_cporto p) (Disable_into p) (Reset_piuo p)
(Reset_cpulO p) (Reset_cpulo p)} (Cpu_bisto p) (Piu_failo p)
(Cpul_£failo p) (Cpul_failo p) (Pmm_failo p})~,

GEN_TAC

THEN STRUCT_CASES_TAC (SPEC “p:s_out” Out_CASES)

THEN REWRITE_TAC [S_stateO; Reset_cportO; Disable_intoO; Reset_piuo;
Reset_cpul0; Reset_cpulO; Cpu_bisto; Piu_failo;
cpul_failo; cpul_failo; Pmm_failo] -

)i

close_theory();:;

G m o mmmm— mmm—mmmmmm e = e e m e m o e mm e mmmeeomeooosss— -
File: sblock_def .ml
Author: (c) D.A. Pura 1992-93
Date: 4 March 1993

This file contains the ml source for the gate-level specification of the
startup controller of the PTEP PIU, an ASIC developed by the Embedded
Processing Laboratory, Boeing High Technology Center.

set_search_path (search_path() @ [’/home/elvisé/dfura/ftep/piu/hol/sucont/’;
’ /home/elvisé/dfura/ftep/piu/hol/1lib/’;
’/home/elvis6/dfura/hol/ml/’;
‘ /home/elvis6/dfura/hol/Library/tools/’
1)

set_flag (‘timing’, true);;
system ‘rm sblock_def.th’;;
new_theory ‘sblock_def’;;
loadf ‘aux_defs’;;

map new_parent [‘saux_def’; ‘array_def’; ‘ineq’l;;
map load_parent ['gatol_dofl’;'latcho-_d-t’l'ttl_dcf‘;'countorl_dot';
‘piuaux_def’; ‘'wordn_def’];;

let Scnt_In GATE = new_definition
(‘Scnt_In_GATR’,
#) (gerh gerl soft_shot_inD soft_cnt_inL :time->bool#bool}
Scnt_In_GATE gcrh gerl soft_shot_inD soft_cnt_inL =
! t:time .
(soft_shot_inD t = (((-ASel(gcrh t)) /\ ASel(gcrl t}),
((~BSel(gcrh t)) /\ BSel(gerl t)})) /\
(soft_cnt_3inL t = (((-ASel(gcrh t)) /\ ~ASel(gecrl t)),
((~BSel{(gcrh t}) /\ -~BSel{gcrl t)))}~

let Scnt_Inl_GATR = new_definition
(*Scnt_Inl_GATE’,
~»y (soft_shot_outQ soft_shot_del _outQ soft_cnt_inU :time->boolébool)
Scnt_Inl_GATE soft_shot_outQ soft_shot_del_outQ soft_cnt_inU =
! t:time
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soft_cnt_inU t =
( (ASel(soft_shot_ocutQ t) /\ (~ASel(soft_shot_del_outQ t}))},
(BSel(soft_shot_ocutQ t} /\ (~BSel(soft_shot_del_outQ t})))}”

let Delay_In_GATE = new_definition
(‘Delay_In_GATE', -
“} (scpustart reset_cnt delay_inR :time->bool#bool)
(delay :time->wordn#wordn)
Delay_In_GATE scpustart delay reset_cnt delay_ inR =
! t:time .
delay_inR t = ((ASel(reset_cnt t) \/
(ASel(scpustart t) /\ (RLEMENT (AsSel(delay t)) (6)))),
(BSel(reset_cnt t) \/
{BSel{scpustart t) /\ (ELEMENT (BSel(delay t)) (6)))))”

let Muxes_GATE = nevw_definition
( ‘Muxes_GATE’,
“1 (test instart_inD delayl7 :time->bool#boocl)
(delay :time->wordn#wordn)
Muxes_GATE delay test instart_inD delayl?7 =
tt:time .
(instart_inD t =
(((ASel(test t)) => ELEMENT (ASel(delay t)) (5)
| BLEMENT (ASel(delay t)) (16)),
((BSel(test t)) => ELEMENT (BSel(delay t)) (5)
| BLEMENT (BSel(delay t)) (16)))}) /\
(delayl? t =
(({ASel(test t)) => RLEMENT (ASel(delay t)) (6)
| ELEMENT (ASel{delay t)) (17)),
((BSel(test t)) => ELEMENT (BSel(delay t)) (6)
| EBLEMBNT (BSel(delay t)) (17))})”

let Dis_Int_Out_GATE = new_definition
(‘Dis_Int_Out_GATR’,
~#) (instart normal disable_int_in disable_int_out :time->boocl#bool)
(delay :time->wordn#wordm) .
Dis_Int_oOut_GATE instart normal delay disable_int_in disable_int_ out =
! titime .
{disable_int_out t =
((~ASel {instart t) /\
(~ASel (normal t) \/ ~(ELEMENT (ASel(delay t)}) (6))} /\
ASel (disable_int_in t)),
(~BSel(instart t) /\
(~BSel(normal t) \/ ~(ELEMENT (BSel(delay t)) (6))) /\
BSel (disable_int_in t))))~

let Bad_Cpu_In_GATE = new_definition

(‘Bad_Cpu_In_GATE’,

“! (normal operation cpul_fail cpul_fail begin :time->bool#bool)
(bad_cpu0_inS bad_cpu0_inR bad_cpuO_inE :time->bool#bool)
(bad_cpul_inS bad_cpul_inR bad_cpul_inE :time->bool#bool)

Bad_Cpu_In_GATE normal coperation cpu0_fail cpul_fail begin
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bad_cpu0_1ins bad_cpuO_inR bad_cpul_inE
bad_cpul_ins bad_cpul_inR bad_cpul_inE =
{ titime .
let s_cpuO_select =
(({ASel{normal t} \/ ASel(operation t)} /\ ~ASel (cpul_£fail t)),
{ (BSel (normal t) \/ BSel(operatiom t)) /\ ~BSel(cpul_fail t))) in
let s_cpul_select =
((~ASel(cpul_fail t) /\
(ASel (normal t) \/ ASel{(operatiomn t}) /\
ASel{cpu0O_fail t)),
(~BSel(cpul_fail t) /\ -
(BSel (normal t) \/ BSel (operation t}) /\
BSel(cpul_fail t))) in
{(bad_cpu0_inS t = (ASel(begin t), BSel(begin t))) /\
(bad_cpu0_inR t = s_cpul_select) /\
(bad_cpuO_inE t =
((ASel(s_cpul_select) \/ ASel(begin t}),
(BSel(s_cpu0O_select) \/ BSel(begin t}))) /\
{bad_cpul_inS t = ((ASel(begin t)), (BSel(begin t)))) /\
{bad_cpul_inR t = s_cpul_select) /\
{bad_cpul_inB t =
((ASel(s_cpul_select) \/ ASel(begin t})),
(BSel(s_cpul_select) \/ BSel(begin t))})))*

let Cpu_Ok_GATE = new_definition
('Cpu_Ok_GATE’,
«y (cpuO_fail cpul_fail failureO_ failurel_ cpul_ok cpul_ok :time->bool#bool)
(soft_cat itime->wordn#wordn) .
Cpu_Ok_GATE soft_cnt cpu0O_fail cpul_fail failureO_ failurel_ cpul_ok
cpul_ok =
! titime .
(cpuO_ok t = ((ASel{cpul_fail t) /\
ASel (failureO_ t) /\
((ASel(soft_cnt t)) = WORDN 2 5)),
(BSel{(cpul_fail t) /\
BSel (failure0_ t) /\
{(BSel(soft_cnt t)) = WORDN 2 5)))) /\
(cpul_ok t = ((ASel(cpul_fail t) /\
ASel(failurel_ t) /\
((ASel(soft_cnt t})) = WORDN 2 5)}),
(BSel(cpul_fail t) /\
BSel (failurel_ t) /\
((BSel(soft_cnt t)) = WORDN 2 5)})}~

Km——mccmmemmmmmm——meccc—mem——————— e e e mtemmmemmmmm—c—mememammmmm—m———mm———————
Input logic for S_pmm_fail, S_cpul_fail, S_cpul_fail, 8_piu_fail latches.

let Fail _In_GATR = new_definition

(‘Fail_In_GATE’,

#) (begin pmm_fail piu_fail bypass cpu0_ok cpul_ok :time->bool#bool)
(pmm_fail_inS pmm fail inR pmm_fail inR cpuO_fail_ins :time->bcol#bool)
(cpuO_fail_inR cpuO_fail_inE cpul_fail ins cpul_fail_ inR :time->bool#bool)
(cpul_fail_inR piu_fail_ins piu_fail imR piu_fail inE :;time->bool#bool)

Fail_In_GATE begin pmm fail piu_fail bypass cpul_ok cpul_ok
pom_fail_ins pmm_fail inR prmm_fail inE cpul_fail_ins
cpu0_fail_inR cpul_fail inR cpul_fail inS cpul_fail_inR
cpul_fail inR piu fail ins piu_fail inR piu_fail ipR =

{ titime .

(pmm_fail_ins t = (ASel(begin t), BSel (begin t))) /\

(pmm_fail_inR t = (ASel(pmm_fail t), BSel (pmm_fail t))) /\

(pmm_fail inE t = (((ASel(begin t)) \/ (ASel(pmm_fail t))),
((BSel(begin t)) \/ (BSel(pmm_fail t)))}) /\

(cpu0_fail_ins t = (ASel(begin t), BSel (begin t))) /\

(cpuO_fail inR t = (({ASel(bypass t)) \/ (ASel{cpul_ok t))),
((BSel(bypass t)) \/ (BSel(cpul_ock t)}))}) /\
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{cpu0_fail inE t =
({(ASel({begin t))} \/ (ASel(bypass t}) \/ (ASel(cpul_ok t))}),
((BSel(begin t)) \/ (BSel(bypass t)) \/ (BSel(cpulO_ok t))}))) /\
(cpul_fail_inS t = (ASel(begin t), BSel(begin t))) /\
(cpul_fail inR t = (((ASel(bypass t)) \/ (ASel(cpul_ck t))),
{(BSel(bypass t)) \/ (BSel(cpul_ock t))))) /\
(cpul_fail inR t =
(((ASel (begin t)) \/ (ASel(bypass t)) \/ (ASel(cpul_ok t))),
{(BSel(begin t)) \/ (BSel(bypass t)) \/ (BSel(cpul_ok t))))) /\
(piu_fail_inS t = (ASel(begin t), BSel(begim t})) /\
(piu_fail inR t = (((ASel(bypass t)) \/ (ASel(piu_fail t)))7"
((BSel (bypass t)) \/ (BSel(piu_fail t))))) /\
(piu_fail _inEB t =
(({ASel(begin t)) \/ (ASel{bypass t)) \/ (ASel(piu_fail t))),
((BSel{begin t)) \/ (BSel{(bypass t)) \/ (BSel(piu_fail t}))))”

let PSM_GATE = new_definition
('PSM_GATE’,
#) (rst_in delayl7_in bothbad_in bypass_in :time->booliibool)
(delay_in :time->wordn#wordn)
(rst delayé delayl? bothbad bypass :time->bool)
(state itime->sfsm_ty)
(stateA_out :time->wordn#wordn)
(sn_out so_out srcp_out sdi_out srp_out srcl_ocut :time->bool#ibool)
(srcl_out spf_out sc0f_out sclf_out spmf_out sb_out :time->boocl#bool)
(src_out sec_out srs_out scs_out :time->bool#bool)
FSM_GATE rst_in delay_in delayl7_in bothbad_in bypass_in
state rst delayt delayl?7 bothbad bypass
stateA_out sn_out so_out srcp_out sdi_out srp_out srcO_out
srcl_out spf_ocut sc0f_out sclf_out spmf_out sb_out src_out
sec_out srs_out scs_out =
1 titime .

(state (t+l) =
(rst t) => SSTART |
((state t}) = SSTART) => SRA |
({state t) = SRA) => ((delay6 t) => ((bypass t) => SO | SPF) | SRA) |
((state t) = SPF) => SCOIXI |

((state t) = SCO0I) => ((delayl? t) => SCOF | 8COI) |
((state t) = SCOF) => 8T |
((state t) = ST) => SCII |
((state t) = SC1lI) => ((delayl7 t) => SC1F | SC1I) |
((state t) = SBC1F) => 88 |

({state t)= 88) => ((bothbad t) => SSTOP | SCS) |
((state t) = SSTOP) => SSTOP |
((state t) = SCS) => ((delay6 t) => SN | SCS) |
{{(state t) = 8BN) => ((delayl7 t) => SO | 8N) | so) /\
(rst (t+l) = BSel(rst_inmn t)) /\
(delayf (t+l1l) = ELEMENT (BSel(delay_in t)) (6)) /\
(delayl? (t+l) = BSel(delayl7_in t)) /\
(bothbad (t+1l) = BSel(bothbad_in t)) /\
(bypass (t+1l) = BSel(bypass_in t}) /\

(sn_ocut t = ((state (t+l) = SN}, (state (t+l) = SN))) /\

(so_ocut t = ((state (t+l) = S0), (state (t+l) = 80))) /\

(let srcp = ((~(state (t+l) = SO} /\ ~(state t = SSTOP}) \/

(state t = BRA)) in

(srep_out t = (srcp, srcpl))) /\

(let 8di = ((~(state (t+l) = 80) /\ ~(state t = SSTOP)) \/
(state t = SRA)) in

(sdi_out t = (sdi, sdi))) /\

(let sxrp = ((state (t+l) = SSTART) \/ (state (t+l) = SRA) \/
(state (t+1) = SCOF) \/ (state (t+l) = ST) \/
(state (t+l) = SC1F) \/ (state (t+l) = S8) \/
(state (t+l) = SC8)) in

(srp_out t = (sxp, srpl))) /\

(let src0 = (~(state (t+l) = SPFP) /\ -~(state (t+l) = SCOI)) inm
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(srcO_out t = (srcO, src0))) /\
(let srcl = (-(state (t+l) = ST) /\ ~(state (t+l) = sciI)) 4m
(srcl_out t = (srcl, srel))) /\
(let spf = ((state t = SRA) /\ (delayé t) /\ ~(rst t)) in
(spf_out t = (spf, spf))) /\
(scOf_out t ((state (t+l) = SCOF), (state (t+l) SCOF))) /\
(sclf_out t ((state (t+l) = SC1F), (state (t+l) = SC1F)}}) /\
(spmf_out ¢t ((state (t+l) = SO), (state (t+l) = SO})) /\
(sb_out t = ((state (t+l) = SSTART), (state (t+l) = SSTART)}) /\
(let src = ((state (t+l) = SSTART)} \/
{((state t = SRA) /\ (delay6 t)) \/ (state (t+l)~= SCOF) \/
(state (t+1l) = ST) \/ (state (t+l) = SCI1F} \/
(state (t+l) = 88) \/ ((state t = SCS8) /\ delay6 t)) in
(src_out t = (srec, sxc))) /\
(let sec = ((~(state (t+l) = SSTOP) /\ ~(state (t+l) = s0)) \/
(state t = SN)) im
(sec_out t = (sec, sec))) /\
(let srs = (((state t = SPF) /\ -rst t) \/
((state t = ST) /\ -rst t)) in
(srs_out t = (srs, srs)}) /\
(scs_out t = ((state (t+l) = SCS), (state (t+l) = SCS8))) /\
((let a0 =
(ALTBR
ARBN
(0)
({state (t+l)
(state (t+l)
{(state (t+l)
(state (t+l)
(let al =
(ALTER
a0
(1)
({state (t+l) = SPP) \/ (state (t+l) = SCOI) \/
(state (t+l) = SCOF) \/ (s e (t+l) = 8ST) \/
(state (t+l) = SSTOP) \/ {state (t+l) = S0))) im
(let a2 =
(ALTER
al
(2)
({state (t+l)
(state (t+l)
(state (t+l)
(state (t+l)
(let a3 =
{ALTER
a2
(3)
((state (t+l) = 88) \/ (state (t+l) = SSTOP) \/
(state (t+l) = SCS) \/ (state (t+l) = SN) \/
(state (t+l) = 50))) in
(stateA_ocut t = (a3, a3)))))))”

SRA) \/ (state (t+l) = SPF) \/
ST) \/ (state (t+l) = SC1I) \/
scsS) \/ (state (t+l) = SN) \/
S0))) in

SCOF) \/ (state (t+l) = ST) \/
SC1I) \/ (state (t+l) = SC1F) \/
8S8) \/ (state (t+l) = SSTOP} \/
5C8))) in

let SBlock_GATE = new_definition
(‘SBlock_GATR',
“) (s itime->s_state) (e :time->s_env) (p :time->s_out)
SBlock_GATE s e D =

t t:time .

7 (fsm_delayl7 fsm_bothbad fsm_sn fsm_so fsm_sdi :time->bool#bool)
(fsm_srcO fsm_srcl fsm_spf fsm_scOf fsm_sclf :time->bool#bool)
(¢sm_spmf fsm_sb fsm_src fsm_sec fsm_srs fasm_scs :time->bocolébool)
(NC soft_shot_inD soft_shot_outQ soft_shot_del_outQ stime->bool#bool)
(soft_cnt_inL soft_cnt_inU :time->bool#bool)

(delay_inR instart_inD :time->bocl#bool)

(instart_outQ bad_cpu0_inS bad_cpu0_inR bad_cpul_inB :time->booli#bool)
(bad_cpu0_ocutQ reset_cpul_inD bad_cpul_ins :time->bool#tbool)
(bad_cpul_inR bad_cpul_inE bad_cpul_outQ 1time->booli#bool)
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Yi:

(reset_cpul_inD cpu_bist_inD cpul_ok cpul_ok :time->boolibool)
(pmm_fail ins pmm_fail_inR pmm_fail_ inE cpul_fail_inS :time->bocl#bool)
(cpu0_fail inR cpul_fail inB cpul_fail ins :time->bool#bool)
(cpul_fail_inR cpul_fail_inE piu_fail_ins :time->bool#bool)
(piu_fail_inR piu_fail inE :time->booli#bool)

(delay_outQ soft_cnt_outQ :time->wordniwordn)

(Scat_In_GATE (sig GCcrhE e) (sig GcrlR e) scft_shot_inD soft_cnt_inL) /\
(DLAtA_GATE soft_shot_inD (sig S_soft_shotS s) soft_shot_outQ) /\
(DFFA_GATE soft_shot_outQ (sig S_soft_shot_dels s) soft_shot_del_outQ) /\
(Scnt_Inl_GATE soft_shot_outQ soft_shot_del_outQ soft_cnt_imu) /\
(UPRCntA_GATE 2 (GNDN 2) soft_cnt_inL soft_cnt_inU fam_srs
(sig S_soft_cntS s) soft_cnt_outQ NC) /\
(Delay_In_GATE fsm_scs delay_outQ fsm_src delay_inR) /\
(UPRCntA_GATE 17 (GNDN 17) GND fsm_sec delay_inR (sig S_delayS s)
delay_outQ NC) /\
(Muxes_GATE delay outQ (sig TestE e) instart_inD fsm_delayl?)} /\
(DLAtA_GATE instart_inD (sig S_instarts s) instart_outQ) /\
(Dis_Int_Out_GATE instart_outQ fsm_sn delay_ocutQ fsm_sdi
(sig Disable_into p)) /\
(AND2_GATE (sig CpuO_failo p) (sig Cpul_failo p) fsm_bothbad) /\
(Bad_Cpu_In_GATE fsm_sn fsm_so (sig CpuO_failo p) (sig Cpul_failo p)
fsm_sb bad_cpul_ins bad_cpul_inR bad_cpul_ink
bad_cpul_ins bad_cpul_inR bad_cpul_inE) /\
(DSRELatB_GATE GND bad_cpu0_ins bad_cpu0O_inR bad_cpu0_ingE
(sig 8_bad_cpu0sS s) bad_cpul_outQ) /\
(DSRELatB_GATE GND bad_cpul_inS bad_cpul_inR bad_cpul_inE
(sig 8_bad_cpuls s) bad_cpul_outQ) /\
(AND2_GATE bad_cpul_outQ fsm_src0 reset_cpul_inD) /\
(AND2_GATE bad_cpul_outQ fsm_srcl reset_cpul_inD) /\
(DLatB_GATE reset_cpul_inD (sig S_reset_cpu0S s) (sig Reset_cpulo p)) /\
(DLatB_GATE reset_cpul_inD (sig S_reset_cpulsS s) (sig Reset_cpulo p)) /\
(AND3_GATER (sig Reset_cpulO p) (sig Reset_cpulo p) (sig BypassE e)
cpu_bist_inD) /\
(DFFB_GATE cpu_bist_inD (sig S_cpu_bists s) (sig Cpu_bisto p)) /\
(Pail_In _GATE fsm_sb fsm_spmf fsm_spf (sig BypassE e) cpu0_ok cpul_ock
pmm_fail insS pmm_fail_ inR pmm_fail_inE cpul_fail ins
cpul_fail_ inR cpuO_fail_inR cpul_fail_inS cpul_fail_inR
cpul_fail_ink piu_fail ins piu_fail_ inR piu_fail_inR) /\
(DSRELatB_GATE GND pmm_fail_inS pmm_fail_ inR pmm_fail_ine
(sig S_pmm_fails s) (sig Pmm_failo p)) /\
(DSRELatB_GATE GND cpu0O_fail_inS cpul_fail_inR cpul_fail_ inE
(sig 5_cpul_fails s) (sig CpuO_failo p)) /\
(DSRELatB_GATE GND cpul_fail ins cpul_fail_inR cpul_fail inR
(sig S_cpul_fails s) (sig Cpul_failo p)) /\
(DSRELatB_GATE GND piu_fail_ins piu_fail_inR piu_fail ingR
(sig S_piu_fails s) (sig Piu_failo p)) /\
(Cpu_Ok_GATE soft_cnt_ocutQ fsm_scOf fsm_sclf (sig Failure0_X e)
(sig Fallurel_E e) cpul_ok cpul_ok) /\
(FSM_GATE (sig RstR e) delay_outQ fsm_delayl?7 fsm_bothbad (sig BypassE e)
(sig S_fesm_states s) (sig S_fsm_retS s) (sig 5_fem delayés s)
(sig S_fsm_delayl7s s) (sig S_fsm bothbads s)
(sig S_fsm_bypasssS s) (sig S_stateO p) fsm_sn fsm_sc
(sig Reset_cportO p) fsm_sdl (sig Reset_piuo p) fsm_srco
fsm_srcl fsm_spf fsm_scOf fsm_sclf fsm_spmf fsm_sb fsm_src
fsm_sec fsm_srs fem_scs)”

let SBlock = save_thm (‘SBlock’, SBlock_GATR);;

let SBlock_BXP = save_thm
('SBlock_RXP’,
{BETA_RULE
(REWRITB_RULE [Scnt_In_GATE;Scnt_Inl_GATE;Delay_In_GATR;Muxes_GATE;

Dis_Int_Out_GATE; EXPAND_ LET_RULE (Bad_Cpu_In_GATE);

Fail_In GATE;Cpu_Ok_GATE;EXPAND_LRT_RULE (FSM_GATR) ;AND2_GATE;
AND3_GATE;DLatA_GATR;DLatB_GATE; DSRELatB_GATE; DFPA_GATE;
DFFB_GATE; UpRCntA_GATE;ASel; BSel;GND;GNDN;sig]

(SPEC_ALL SBlock_GATE)))

Yi1

close_theory();;
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File: sclock_def .ml
Author: (e) D.A. Pura 1992-93
Date: 4 March 1993

This file contains the ml source for the clock-level specification of the startup
controller of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center. The bulk of this code was translated
from an M-language simulation program using a translator written by P.J. Windley
at the University of Idaho.

set_search_path (search path() @ ['/homo/olvilﬁ/dtura/fc.p/piu/hol/lib/';
' /home/elvis6/dfura/ftep/piu/hol/sucont/’;
' /home/elvis6/dfura/hol/ml/’;
' /bome/elvisé/dfura/hol/Library/tools/’
1}s:

system ‘rm sclock_def.th’;;

new_theory ‘sclock_def’;;

loadf ‘aux_defs’;;

map new_parent ['piuaux_dof';'-aux_dof‘;'array_dot';‘wordn_dot‘;'inoq']:;
new_type_abbrev (‘timeC’,”:num”);;

let ASel = definition ‘piuvaux_def’ ‘ASel’;;
let BSel = definition ‘piuaux_def’ ‘BSel’;;
let RSTN = definition ‘wordn_def’ °‘RSTN';;

let SC_NSF = new_definition
(*SC_NSF’,
“y (s :s_state) (e :s_env)
SC_NSF » & =
let 5_fsm_state = S_fsm stateS s and
S _fsm rst = S_fsm_rstS s and
s_fsm_delayé = S_fsm delay6s s and
S_fsm_delayl? = S_fsm_delayl?s s and
S_fsm_bothbad = S_fsm bothbads s and
S_fsm_bypass = S_fsm bypassS s and
8_soft_shot = S_soft_shotS s and
S_soft_shot_del = S_soft_shot_dels s and
8_soft_cnt = S_soft_cntS s and
S_delay = S_delayS s and
S_instart = S_instartS s and
S_bad_cpu0 = S_bad_cpu0S s and
s_bad cpul = S_bad_cpulS s and
S_reset_cpul = S_reset_cpulsS s and
S_reset_cpul = S_reset_cpuls s and
S_cpu_bist = S_cpu_bistsS s and
S_pmm_fail = S_pmm_fails s and
S_cpul_fail = S_cpul_fails s and
8 _cpul_fail = S_cpul_fails s and
8_piu_fail = 3_piu_fails s in
let Rst = RetBE e and
Bypass = BypassE e and
Test = TestE e and
Gerh = GerhE o and
Gerl = GerlE e and
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Fallure0_ = Failure0_E @ and
Failurel_ = Failurel_ E e in
let new_S_fem state =
(S_fsm_rst => SSTART |
(S_fsm_state = SSTART) => SRA |
(S_fsm_state = SRA) =>
(S_fasm_delayé => (5_fsm bypass => SO | SPF) | SRA) |
(S_fsm_state = SPF) => SCOI |
(S_fsm_state = SCOI) => (S_fasm delayl? => SCOF | SCO0I) |
(S_fsm_state = SCOF) => ST |
(S_fsm_state = ST) => SC1I | -
(S_fsm_state = SC1I) => (S_fam delayl7 => SC1P | 8C1I) |
(S_fsm_state = SC1P) => 88 |
(S_fsm_state = S$8) => (S_fsm bothbad => SSTOP | SCS) |
(S_fsm_state = SSTOP) => SSTOP |
(S_fsm_state = SC8) a=> (S_fsm delay6 => SN | SCS) |
(S_fsm_state = SN) => (S_fsm _delayl7 => SO | SN) | 80) in
let s_fsm_sn = (new_S_ fsm state = SN} in
let s_fsm_so = (new S fem state = S0) in

let s_fsm_srcp = (((~(new_s_fsm_state = S0)) /\ (~(S_fsm state = SSTOP)))

\/ (S_fsm _state = SRA)) in

let s_£sm _sdi = (((~(new_8S_fsm_state = S0}) /\ (~(S_fem_state = SSTOP)))

\/ (S_fsm state = SRA}) in

let s_fam srp = ((new_S_fsm_state = SSTART) \/ (new_S_fsm_state = SRA)

\/ (new_S_£fsm state = SCOF) \/ (new_S_fsm_state = ST)
\/ (new_S_fsm_state = SC1F) \/ (new_S_fsm state = SS)
\/ (new_S_fsm state = SC38)) in

let s_fsm_sxrc0 = ((~(new_S_£fsm_state = SPPF))
/\ (-(new_5_fsm_state = SCO0I))) in

let s_fem_sxcl = ((-(new_3S_fem_state = ST))
/\ (~(new_sS_fsm_state = SC1I))) in

let s_fsm spf = ((8_fsm_state = SRA) /\ S_fsm_delay6 /\ ~S5_fsm rst) in

let s_fsm_scOf = (new_sS_fsm _state = SCOF) in

let s_£fsm_sclf = (new_S_fsm state = SC1F) in

let s_fem_spmf = (new S fsm state = 80) in

let s_fsm sb = (new_S_fsm state = SSTART) in

let s_£fsm_src = ((new_S fsm_state = SSTART)
\/ ((8_fsm_state = SRA) /\ S_fsm delay$é)
\/ (new_sS_fsm_state = SCOF) \/ (new_S_fsm state = ST)
\/ (new_S_fsm state = SC1F) \/ (new_S_fesm_state = S8)
\/ ((8_fsm_state = 8CS) /\ S_fem _delay6)) in

let s_fem_sec = (((~{new_S_fsm_state = 83STOP)) /\

(~(new_8_fsm state = 80))) \/ (S_fsm_state = 3N)) in

let s_fom _sxrs = (((S_fsm_state = SPP) /\ ~S_fsm _rst)
\/ ((S_fsm_state = ST) /\ ~S_fsm rst)) in
let s_fsm scs = (new_S_fsm state = SCS) in
let new_8_soft_shot = (~ASel{Gcrh) /\ ASel(Gerl)) inm
let new_S_soft_shot_del = new_S_soft_shot in
let s_soft_cnt_out =
((new_8S_soft_shot_del /\ ~3_soft_shot_del)
=> (INCN 2 S_soft_cat)
| S_soft_cnat) in
let new_S_soft_cnt =
((s_fem_srs) => (WORDN 2 0) |
(-BSel(Gcrh) /\ ~BSel(Gecrl)) => (RSTN 2) | s_soft_cnt_out) in
let s_delay ocut =
((s_fsm_sec) => (INCN 17 S_delay) | S_delay) in
let new_8_delay =
((s_fsm_src \/ (s_fsm_scs /\ (BLEMENT (s_delay out) (6))))
| s_delay_out) in
let new_S_instart =
((ASel (Test))
=> (BELEMEBNT s_delay out (5))
| (ELEMENT s_delay_out (16))) in
let s_cpul_ock =

(s_fsm_scOf /\ BSel(Failure0_) /\ (s_soft_cnt_out = (WORDN 2 5))) in

let s_cpul_ok =

(s_fsm_sclf /\ BSel(Pailurel_) /\ (s_soft_cant_out = (WORDN 2 5))) in

let new_S_pmm_fail =
((s_fsm_sb \/ s_fsm_spmf)
=> ((s_fsm_sb /\ ~s_fsm_spmf) => T |
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(~s_£fsm_sb /\ s_fsm spmf) => F |
(-s_fsm_sb /\ ~s_fsm_spmf) => P | ARB)
| S_pmm_fail) in
let new_S_cpul_fail =
((s_fsm_sb \/ BSel(Bypass) \/ s_cpu0_ok)
=> ((s_fsm_sb /\ ~-(BSel(Bypass) \/ s_cpu0_ok})) => T |
(~s_fsm_sb /\ (BSel(Bypass) \/ s_cpu0_ok)) => P |
(~s_£fsm_sb /\ -(BSel(Bypass) \/ s_cpu0_ck)) => F | ARB)
| S_cpu0_fail) in
let new_S_cpul_fail =
((s_fsm_sb \/ BSel(Bypass) \/ s_cpul_ok)
=> ((s_fsm_sb /\ ~(BSel(Bypass) \/ s_cpul ok)) => T |
(~s_fsm_sb /\ (BSel(Bypass) \/ s_cpul_ok}) => P |
(~s_fsm_sb /\ ~(BSel(Bypass) \/ s_cpul_ok)) => F | ARB)
| S_cpul_fail) in
let new_S_piu_fail =
((s_fsm_sb \/ BSel(Bypass) \/ s_fsm_spf)
=> ((s_fsm sb /\ -(BSel(Bypass) \/ s_fsm_spf)) => T |
(~s_fsm_sb /\ (BSel(Bypass) \/ s_fsm spf)) => P |
{(~s_fsm_sb /\ ~(BSel(Bypass) \/ s_fsm spf)) => F | ARB)
| 8S_piu_fail) in
let s_cpul_select = ((s_fsm_sn \/ s_fsm so) /\ ~new_S_cpu0_fail) in
let s_cpul_select =
(~new_S_cpul_fail /\ (s_fsm_sn \/ s_fsm_so) /\ new_S_cpuO_fail) in
let new_S_bad_cpul =
((s_cpu0O_select \/ s_fsm_sb)
=> ((s_fsm_sb /\ ~s_cpul_select) => T |
(~s_fsm_sb /\ s_cpul_select) => F |
(~s_fsm_sb /\ ~s_cpuO_select) => F | ARB)
| S_bad_cpu0) in
let new_S_bad_cpul =
((s_cpul_select \/ s_£fsm sb)
=> ((s_fsm_sb /\ ~s_cpul_select) => T |
(~-s_fsm_sb /\ s_cpul_select) => F |
(~s_£om_sb /\ ~s_cpul_select) => F | ARB)}
| S_bad_cpul) in
let new_S_reset_cpul = (new_8_bad_cpul /\ s_fsm_srcO) in
let new_S_reset_cpul = (new_S_bad_cpul /\ s_fsm_srcl) in
let new_S_cpu_bist =
(S_reset_cpu0 /\ S_reset_cpul /\ ASel(Bypass)) in
let new_S_fsm_rst = BSel(Rst) in
let new_S_fsm_delay6 = (BLEMENT s_delay_out (6)) in
let new_S_fem_delayl7 =
((BSel(Test))
=> (ELEMENT s_delay_out (6})
| (ELEMBENT s_delay_out (17))) in
let new_S_fsm bothbad = (new_S_cpu0O_fail /\ new_8_cpul_fail) in
let new_S_fsm _bypass = BSel(Bypass) in

(3CState new_S_fem_state new_S_fsm rst new_sS_fsm_de lay6é new_S_fsm_delayl?
new_S_fsm_bothbad new_S_fsm_bypass new_S_soft_shot
new_S_soft_shot_del new_S_scoft_cnt new_8S_delay new_S_instart
new_S_bad_cpu0 new_S_bad_cpul new_S_res et_cpul new_S_reset_cpul
new_S_cpu_bist new_S_pmm fail new_S_cpul_t ail new_S_cpul_fail
new_S_piu_fail)”

Vi

let SClockNSF_REW = save_thm
(SClockNSF_REW’,
(REWRITE_RULE [ASel;BSel;RSTN] SC_NSF)

Yii

let SC_OF = new_definition
(’sc_or’,
“1 (g :1s_state) (e :s_env)
SC_OFP s @ =
let S_fsm_state = S_fsm stateS s and
S_fsm rst = S_fsm rstsS s and
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let

let

let
let
let

let

let

let

let

let
let
let
let
let
let

let

let

let
let

S_fsm_delay6 = S_fsm _delay6s s and
S_fsm_delayl7 = S_fsm_delayl7S s and
S_fsm _bothbad = S_fsm_bothbads s and
S_fsm_bypass = S_fsm bypasssS s and
S_soft_shot = S_soft_shotS8 s and
S_soft_shot_del = S_soft_shot_delS s and
S_soft_cnt = S_soft_cntS s and
S_delay = S_delaysS s and

S_instart = S_instartsS s and
S_bad_cpul = S_bad_cpulsS s and
8_bad_cpul = S_bad_cpulsS s and

S reset_cpul = S_reset_cpuls s and
S_resst_cpul = S_reset_cpuls s and
S_cpu_bist = S_cpu_bists s and
S_pmm_fail = S_pmm_fails s and
S_cpub_fail = S_cpuO_fails s and
8_cpul_faill = S_cpul_fails s and

8 _piu_fail = S_piu_fails s in

Rst = RstE e and

Bypass = BypassB e and

Test = TestR e and

Gcrh = GoerhE e and

Gecrl = GerlB e and

Faillure0_ = FailureO_E e and
Failurel = Failurel K e in
new_S_fsm_state =

(S_fsm _rst => SSTART |

(S_fsm_state = SSTART) => SRA |
(S_fsm_state = SRA) =>

(S_fsm_delayé => (S_fsm_bypass => SO | SPP)

(S_fam_state = SPF) => SCOI |

(S_fsm_state = SCO0I) => (S_fsm_delayl7 => SCOP

(S_fsm_state = SCOF) => ST |
(8_fsm_state 8ST) => SCl1I |
(S_fsm_state
(S_fsm_state
(S_fsm_state
(S_fsm_state
(S_fsm_state

SC1lF) => 88 |

88TOP) => SSTOP |

(S_fsm_state = SN} => (S_fsm_delayl7 => SO

s_fsm_sn = (new_S_fsm state = SN) in
s_fam_so = (new_S_fsm_state = S0) in

s_fsm srcp = (((~(new_S_fsm_state = SO)) /\

(~(S_fsm_state = SSTOP)))

\/ (S_fsm_state = SRA)) in
s_fsm_sdi = (((~(new_8_fsm state = 50)) /\

{~(S_fsm_state = SSTOP)))

\/ (S_fsm_state = SRA)) in

8SC8) => (S_fsm_delayé => SN | SCS8)

| SN)

| SRA) |

| 8C0I) |

8C1lI) => (S_fsm_delayl7 => SC1F | SC1I) |

SS) => (S_fsm bothbad => SSTOP | SCS8) |

!
| so) in

s_fsm srp = ((new_S_fasm_state = SSTART) \/ (new_8S_fsm_state = SRA)
\/ (new_S_fsm_state = SCOF) \/ (new_S_fsm_state = ST)
\/ (new_S_fsm _state = SCl1F) \/ (new_S_fsm_state = S5)

\/ (new_S_fsm_state = SCS)) in
s_fsm _srcO0 = ((~(new_S_£sm_state = SPF))

/\ (~(new_S_fsm state = SC0I))) in

s_fsm srcl = ((~(new_S_fsm state = ST))

/\ (~(new_S_fsm_state = SC1lI))) in
s_fam spf = ((S_fsm_state = SRA) /\ S_fsm delayé /\ ~3_fsm rst) in

s_fem_scO0f = (new_S_fsm_state = SCOF) in
s_fsm _sclf = (new_S_fsm _state = SC1F) in
s_fsm spmf = (new_S_£fsm_state = SO} in
s_fem _sb = (new_S_fsm_state = SSTART) in
s_fem_src = ((new_S_fsm_state = SSTART)

\/ ((S_fsm_state = SRA) /\ S_fsm _delayS6)
\/ (new_S_fsm_state = SCOF) \/ (new_S_fsm_state
\/ (new_S_£fsm_state = SClF) \/ (new_S_fsm_state = 38)
\/ ((S_fsm_state = SCS) /\ S_fsm_delay6)) in
s_fasm_sec = (((~(new_S_£sm_state = SSTOP)) /\
(~(new_S_fsm_state = 80))) \/ (S_fsm_state = SN)) in

s_fsm_srs = (((S_fsm_state = SPF) /\ ~S_fsm_rst)

\/ ((S_fam_state = ST) /\ ~S_fsm_rst)) in

s_fasm_scs = (new_S_fsm state = SCS) in

new_S_soft_shot = (~ASel(Gcrh) /\ ASel(Gerl)) in
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let new_S_soft_shot_del = new_S_soft_shot in
let s_soft_cnt_out =
{ (new_5S_soft_shot_del /\ -S_soft_shot_del)
=> (INCN 2 S_soft_cat)
| S_soft_cant) in
let new_S_soft_cnt =
((s_fsm_srs) => (WORDN 2 0) |
(~BSel(Gerh) /\ ~BSel(Gecrl)) => (RSTN 2) | s_soft_cnt_out) in
let s_delay_out =
((s_fsm_sec) => (INCN 17 S_delay) | S_delay) in
let new_S_delay =
((s_fsm src \/ (s_ftsm_scs /\ (BLEMENT s_delay_ out (6))))
=> (WORDN 17 0)
| s_delay_out) in
let new_S_instart =
{ (ASel(Test))
=> (BLEMENT s_delay_out (5))
| (BRLEMENT s_delay_out (16))) in
let s_cpul_ok =
(s_fem_sc0f /\ BSel(Failure0_) /\ (s_soft_cnt_ocut = (WORDN 2 5))) in
let s_cpul_ok =
(s_fsm_sclf /\ BSel(FPailurel_ ) /\ (s_soft_cnt_out = (WORDN 2 5))) in
let new_S_pmm fail =
((s_fem_sb \/ s_£fsm_spmf)
=> ((s_fsm_sb /\ ~s_fsm_spmf) => T |
(~s_fsm_sb /\ s_fsm spmf) => P |
(~s_tom_sb /\ ~s_fsm spmf) => F | ARB)
| S_pmm_fail) in
let new_S_cpul_fail =
({s_fsm_sb \/ BSel(Bypass) \/ s_cpul_ok)
=> ((s_fsm_sb /\ ~(BSel(Bypass) \/ s_cpu0O_ok}) => T |
(~s_fsm_sb /\ (BSel(Bypass) \/ s_cpu0_ok)) => F |
(-s_fsm_sb /\ ~(BSel(Bypass) \/ s_cpu0O_ok)) => F | ARB}
| 8_cpu0O_fail) in
let new_8S_cpul_fail =
((s_fsm_sb \/ BSel(Bypass} \/ s_cpul_ok)
=> ((s_fsm_sb /\ ~(BSel(Bypass) \/ s_cpul ok)) => T |
(~s_£fsm_sb /\ (BSel{Bypass) \/ s_cpul_ok)) => F |
(~s_fsm_sb /\ ~(BSel(Bypass) \/ s_cpul ok)) => F | ARB}
| S_cpul_fail) ino
let new_S_piu_fail =
({(s_fsm_sb \/ BSel(Bypass) \/ s_fem_spf)
=> ({s_fsm_sb /\ ~(BSel(Bypass) \/ s_fsm spf)) => T |
(~s_fsm_sb /\ (BSel(Bypass) \/ s_fsm_ spf)) => F |
(~s_fem_sb /\ ~(BSel(Bypass) \/ s_fsm spf)) => F | ARB)
| S_piu_fail) in
let s_cpul_select = ((s_fsm sn \/ s_fsm_so) /\ ~new_S_cpu0_fail) in
let s_cpul_select =
(~new_S_cpul_fail /\ (s_fsm_sn \/ s_fsm_so) /\ new_S_cpul_fail) in
let new_S_bad _cpul =
((s_cpul_select \/ s_fsm_sb)
=> ((s_fsm_sb /\ ~s_cpuO_select) => T |
(~s_fsm_sb /\ s_cpuO_select) => F |
(~s_fem_sb /\ ~s_cpuO_select) => F | ARB)
| S_bad_cpu0) in
let new_S_bad_cpul =
((s_cpul_select \/ s_fsm_sb)
=> ((s_fsm_sb /\ ~s_cpul_select) => T |
(~s_fsm_sb /\ s_cpul_select) => F i
(~s_fem_sb /\ ~s_cpul_select) => F | ARB)
| 8_bad_cpul) in
let new_S_reset_cpul = (new_S_bad_cpuld /\ s_fsm_srcO) in
let new_S_reset_cpul = (new_S_bad_cpul /\ s_fsm_srcl) in
let new_S_cpu_bist =
{S_reset_cpuld /\ S_reset_cpul /\ ASel (Bypass)) in
let new_S_fsm_rst = BSel(Rst) in
let new_S_fsm_delay6 = (BLEMENT s_delay_ out (6)) in
let new_S_fsm_delayl7 =
((PSel (Test))
=> (RLEMENT s_delay ocut (6))
| (ELEMENT s_delay_out (17))) in
let new_S_fsm_bothbad = (new_sS_cpuO_fail /\ new_S_cpul_fail) in
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let new_S_fsm_bypass = BSel(Bypass) in

let 880 =

(ALTER
ARBN

(0)

((new_S_£fsm_state = SRA) \/ (new_S_fsm _state = SPF) \/
(new_S_fsm_state = 8ST) \/ (new_S_fsm_state = SC1I) \/
(new_S_fsm_state = SCS) \/ (new_S_fsm_state = SN) \/
(new_S_fsm_state = 80))) in

let sl = -
(ALTER
880

(1)

((new_S_fsm_state = SPP) \/ (new_S_fsm_state = SCOI) \/
(new_S_£sm_state = SCOF) \/ (new_S_fsm_state = ST) \/
(new_S_fsm_state = SSTOP) \/ (new_S_fsm_state = S0))) in

lot 882 =
(ALTBR

ssl

(2)

((new_S_fsm state = SCOF) \/ (new_S_fsm state = ST) \/
(new_S_fsm_state = SC1I) \/ (new_S_fsm_state = SClF) \/
(new_S_fsm_state = SS) \/ (new_S_fsm_state = SSTOP) \/
(new_S_fsm_state = 8CS8))) in

let 883 =
(ALTER

882

(3)

{((new_S_fsm_state = SS) \/ (new_S_fsm_state = SSTOP) \/
(new_S_fsm_state = SCS) \/ {new_S_fsm_state = SN) \/
(new_S_fsm_state = S0))) in

let S_state = (ss3, ss3) in
let Reset_cport = (s_fsm srcp, s_fsm srcp) in
let Disable_int =
((~new_S_instart /\
(~s_fsm_sn \/ ~(ELEMENT s_delay _out (6))) /\
s_fsm_sdl),
{(~new_8S_instart /\
(~s_fsm_sn \/ -(BLEMENT s_delay_ocut (6))) /\
s_fsm_sdi)) in
let Reset_piu = (s_fsm_srp, s_£fsm_srp) in
let Reset_cpul = (S_reset_cpul, new_8S_reset_cpul) in
let Reset_cpul = (S_resset_cpul, new_S_reset_cpul) in
let Cpu_bist = (S_cpu_bist, new_S_cpu_bist) in
let Piu_fail = (S_piu_fail, new_S_piu_fail) in
let Cpul_fail = (S_cpul_fail, new_S_cpul_fail) in
let Cpul_fail = (S _cpul_fail, new_S_cpul_fail) in
let Pmm fail = (S_pmm_fail, new_S_pmm fail) in

(SCout S_state Reset_cport Disable_int Reset_piu Reset_cpul Reset_cpul
Cpu_bist Piu_fail Cpul_fail Cpul_fail Pmm_fail)~
Yiz

let SClockOF_REW = save_thm
(’SClockOF_REW',
(REWRITE_RULE [ASel;BSel;RSTN] SC_OPF)
Yis

let SC_Exec = new_definition
(’SC_RBxec’,
#1 (sci :8CI) (s i1timeC->s_state) (e :timeC->s_env) (p :timeC->s_out)
(t :timeC)
SC_Exec sci s ep t = T”
Yi:

let SC_PreC = new_definition
(’SC_PrecC’,
“y (scl 18SCI) (s :timeC->s_state) (e :timeC->s_env) (p :timeC->s_out)
{(t :timeC)
SC_PreC sci s ep t = T”
Vi
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let SC_PostC = new_definitlon

(*Sc_rostC’,

uy (gci 1SCI) (s ttimeC->s_state) (e :timeC->s_env) (p :timeC->s_out)
(t :ctimeC)

SC_PostC sci s e p t =

(s (t+1) = SC_NSF (s t) (e t}) /\
(pt =SCOF (s¢t) (e t))”

Vi

let SC_Correct = new_definition

(’SC_Correct’,

#)] (mci :8CI) (s :timeC->s_state) (e itimeC->s_env) (p :timeC->s_out)
(t :timeC)

SC_Correct sci s ept =

SC_Exec sci s e p t /\
SC_PreC scl s ep t
=Z>
SC_PostC sci s e p t~

Yii

let SCSet_Correct = new_definition
(’SCSet_Correct’,
“) (s :timeC->s_state) (e :timeC->s_env) (p itimeC->s_out)
SCSet_Correct s ¢ p = ! (sci:SCI)(t:timeC). 8C_Correct sci s ept”

Vi

close_theory{);:
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4 PIU Requirements Specification

This section contains the HOL listings for major portions of the PIU requirements specification. Spe-
cifically, it contains most of the definition for the PIU behavior associated with memory accesses initiated
by the local processor.

Subsection 4.1 contains the transaction-level specification for the PIU’s handling of local-processor-ini-
tiated memory accesses. It contains two theories—piutaux_def defines PIU-level data structures and
piutransp_def defines the PIU behavior itself. B

Subsections 4.2-4.5 contain the transaction-level specifications for the P-Port, M-Port, C-Port, and R-
Port, respectively. Each subsection contains two theories, defining the port-level data structures and the
specifications themselves. Subsections 4.2 and 4.3 contain the abstraction predicates for the P-Port and M-
Port, respectively.

4.1 PIU Transaction-Level Specification

This section contains the theories piutauxp_def and piutransp_def, defining the PIU transaction-level
data structures and interpreter.

R e e e e e e e = e = e e
File: plutauxp_def.ml
Author: (¢) D.A. Pura 1992-93
Date: 2 March 1993

This file contains types and definitions for the transaction-level
specification of the PIU P-Process.

________________________________________________________________________________ %
set_search path (search path() @ (’/home/elvisé6/dfura/ftep/piu/heol/lib/’;
‘/home/elvisé/dfura/hol/Library/tools/’;
1)i:

set_flag (‘timing‘, true);;
system ‘rm piutauxp_def.th’;;
new_theory ‘piutauxp_def’;;
map new_parent [‘wordn_def’;’‘array def’;’ineq’;‘pivaux_def’};;
new_type_abbrev (‘’wordn’,*:num->bool”);;
new_type_abbrev (’wordnn’,”:pnum->wordn”);;
B = — e e e e e e —————— e

Abstract data type for the PIU P-Process instruction opcodes.
................................................................................ %
let PI =

define_type ‘PI‘

‘PI = PWriteLM | PReadlM | PWritePIU | PReadPIU | PWriteCB |
PReadCB‘;;

e = e e = e e e e e e e e e e

Abstract data type for the PIU transaction opcodes.
................................................................................ %

% P-Bus Master Opcodes %
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let pbmop =
define_type

lpbmp ’
‘pbmop = PBM_WritelLM | PBM_WritePIU | PBM_WriteCB | PBM_ReadLM |
PBM_ReadPIU | PBM_ReadCB | PBM_Illegal’;;

% P-Bus Slave Opcodes %

let pbsop =
define_type

% M-Bus Master
let mbmop =
define_type

‘pbaop’
'pbsop = PBS_Ready | PBS_Illegal’;;

Opcodes % e

' mbmop
‘mbmop = MBM_WriteLM | MBM_ReadlM | MBM_Idle | MBM_Illegal’;;

% M-Bus Slave Opcodes %

let mbsop =
define_type

% C-Bus Master
let cbmop =
define_type

‘mbsop ’
‘mbsop = MBS_Ready | MBS_Illegal';;

Oopcodes %

‘ cbmop’
‘cbmop = CBM_WriteCB | CBM_ReadCB | CBM_Idle | CBM_Illegal’;;

% C-Bus Slave Opcodes %

let cbsop =
define_type

‘cbsop’
‘cbsop = CBS_Ready | CRS_Illegal’;;

% I-Bus Slave Opcodes %

let ibsop =
define_type

‘ibsop’
‘ibsop = IBS_Ready | IBS_Idle | IBS_Illegal‘;;

% Y-Bus Arbitration-Master Opcodes %

let ibamop =
define_type

'ibamop’
’ibamop = IBAM_ProcP | IBAM_ProcP | IBAM_Illegal’;;

% I-Bus Arbitration-Slave Opcodes %

let ibasop =
define_type

‘ibasop’
’ibasop = IBAS_Ready | IBAS_Illegal’;;

% Environment-Reset Master Opcodes %

let ermop =
define_type

‘ermop ’
’ermop = ERM_NoReset | ERM_Illegal’;;

% Internal-Reset Master Opcodes %

let rmop =

define_type

' rmop
‘ymop = RM_NoReset | RM Illegal’;:

Bfm = - —— - m—memmmmemmmm=——me e Mmmmmemmm e e oo eem——-oSesssescso--oooo-o-s
Abstract data typs for the memory access target
________________________________________________________________________________ *
let targ_Axiom =
define_type ‘targ_Axiom’
‘targ = LM | PIU | CB’;;
I R IR S ittt bbbl bttt
Abstract data type for the state.
________________________________________________________________________________ %

let piut_state =
define_type ‘pilut_state’

'piut_state = PIUTState wordn wordn wordn wordn wordan wordn wordn
wordn wordn wordn wordn wordn sfsm_ty’;;

187



let RT icrS = new_recursive_definition

false

piut_state

‘RT_icrs’

“RT_icrs (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT_ctrO_in RT_ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT ctrl RT_ctr2 RT ctr3
ST _fsm state)

= RT_icr”;;

let RT _gcrS = new_recursive_definition

false =

piut_state

‘RT_gcrs”

“RT_gcrS (PIUTState RT_icr RT_gecr RT ccr RT_sr RT_ctr0_in RT_ctrl_in
RT_ctr2_in RT_ctr3_in RT ctr0 RT_ctrl RT ctr2 RT_ctr3
ST _fsm_state)

= RT_gecr”;;

let RT_cerS = new_recursive_definition

false

plut_state

‘RT_ccrS’

“RT_ccr8 (PIUTState RT_icr RT_geor RT_ccor RT_sr RT_ctr0_in RT_ctrl_in
RT_ctr2_in RT_ctr3_in RT _ctr0 RT_ctrl RT ctr2 RT ctr3
ST_fsm_state)

= RT_ccx?”;;

let RT_srS = new_recursive_definition
false
piut_state
‘RT_srS8-‘
“RT_srS (PIUTState RT_icr RT_ger RT _ccr RT_sr RT _ctrO_in RT _ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3
ST fsm state)
= RT_sxr”;;

let RT_ctr0_inS = new_recursive_definition

false

piut_state

‘RT_ctr0_ins‘

“RT_ctr0_inS (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT_ctr0_in RT ctrl_in
RT_ctr2_in RT_ctr3_in RT ctr0 RT_ctrl RT _ctr2 RT_ctrl
ST _fsm state)

= RT_ctr0_in";;

let RT_ctrl_inS = new_recursive_dsfinition

false

piut_state

‘RT_ctrl_ins’

“RT_ctrl_ins (PIUTState RT_icr RT_gcr RT ccr RT_sr RT_ctr0_inm RT ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3
ST_fsm_state)

= RT_ctrl_in~;;

let RT_ctr2_insS = new_recursive_definition

false

pilut_state

‘RT_ctr2_ins’

“RT_ctr2_inS (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT_ctr0_in RT ctrl in
RT_ctr2_in RT _ctr3_in RT ctr0 RT_ctrl RT_ctr2 RT ctr3
ST _fsm_state)

= RT_ctra_in~”;;

let RT_ctr3_inS = new_recursive_definition

false

piut_state

'RT_ctr3_1ins’

“RT_ctr3_ins (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT_ctrO_in RT_ctrl_in
RT _ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT _ctr2 RT ctr3l
ST_fsm_state)

= RT_ctr3_in”;;
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let RT_ctr0S = new_recursive_definition

false

piut_state

‘RT_ctr0s’

“RT_ctr08 (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT _ctr0_in RT ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT ctrl RT_ctr2 RT_ctr3
ST _fsm_state)

= RT_ctx0”;;

let RT_ctrlS = new_recursive_definition

false

piut_state

‘RT_ctrlS’

“RT_ctrlS (PIUTState RT_icr RT_gcr RT_ccr RT_sT RT_ctx0_in RT_ctrl_in
RT_ctr2_4inmn RT ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3
ST_fsm_state)

= RT_ctrl”;;

let RT_ctri2S = new_recursive_definition

false

pilut_state

‘RT_ctras’

“RT_ctraS (PIUTState RT_icr RT_ger RT_ccr RT_sr RT_ctr0_in RT_ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3
ST fsm_state)

= RT_ctrl2”;;

let RT _ctrisS = new_recursive_definition

false

piut_state

‘RT_ctris’

“RT_ctr3s (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT ctr0_in RT_ctrl_in
RT_ctr2_in RT ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3
ST _fsm_state)

= RT_ctr3”;;

let ST _fsm_stateS = new_recursive_definition

false

plut_state

‘ST_fsm_stateS’

“gT fem stateS (PIUTState RT_icr RT_gcr RT_ccr RT_sr RT_ctrO_in RT_ctrl_in
RT _ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT_ctr2
RT_ctr3d ST_fsm_state)

= ST_fsm_state”;;

let State_CASES =
prove_cases_thm (prove_induction_thm pilut_state);;

let PIUTState_Selectors_Work = prove_thm
(‘PIUTState_Selectors_Work’,
~¥! (s 1piut_state) .
s = (PIUTState (RT_icrsS s) (RT_gcrs s) (RT_ccrs #) (RT_sxS =) (RT_ctxr0_ins s}

(RT_ctrl_ins s) (RT_ctr2_ins #) (RT_ctr3_4insS s) (RT_ctr0sS s)
(RT_ctrls s) (RT_ctr2s s) (RT_ctr3s s) (ST _fsm_state3 s))”",

GBN_TAC

THEN STRUCT CASES_TAC (SPEC #g:piut_state” State_CASES)

THEN REWRITE_TAC [RT_ich;RT_gch;RT_ccrs;RT_-rs;RT_ctrO_ins;RT_c:rl_ins:
nT_ctrZ_ins;RT_ctr3_1ns;RT_ctrOS;RT_ctrls;RT_ctrZS:RT_ctr3s;
ST _fsm_stateS]

let piut_env =
define_type ‘piut_env’
‘piut_env = PIUTEnv pbmop wordn wordnn wordn wordnn bool
mbsop wordnn
cbsop wordnn
exXmep’ i}
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let

let

let

let

let

let

let

let

PB_Opcode_IinE = new_recursive_definition

false

piut_env

’PB_Opcode_inR’

“PB_Opcode_inE (PIUTEnv PB_Opcode_in PB_Addr_ in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= PB_Opcode_1in";;

PB_Addr_inR = new_recursive_definition

false

piut_env

*PB_Addr_4inE’

“PB_AdAr_3inEK (PIUTEnv PB_Opcods_in PB_Addr_in PB_Data_in PB_B3_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= PB_Addr_in”";;

PB_Data_inE = new_recursive_definition

false

piut_env

'PB_Data_4inRk’

“PB_Data_inE (PIUTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= PB_Data_in~";;

PB_BS_IinE = new_recursive_definition

false

piut_env

'PB_BS_inR’

~“PB_BS_inE (PIUTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= PB_BS_in~;;

PB_BE_inE = new_recursive_definition

false

piut_env

‘PB_BE_IinR‘

~“PB_BE_inE (PIUTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_oOpcode_in CB_Data_in ERM_Reset_in)

= PB_BE_in";;

PB_Lock_inE = new_recursive_definition

false

piut_env

‘PB_Lock_ing’

“PB_Lock_inE (PIUTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= PB_Lock_in”;;

MB_Opcode_inE = new_recursive_definition

false

piut_env

'MB_Opcode_inK’

“MB_Opcode_inE (PIUTEnv PB_Opcode_in PB_Addr in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= MB_Opcode_in~;;

MB_Data_inR = new_recursive_definition

false

piut_env

‘MB_Data_ingE’

“MB_Data_inE (PIUTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= MB_Data_in~;;
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let CB_Opcode_inE = new_recursive_definition

false

piut_env

'CB_Opcode_inE’

“cB_Opcode_inE (PIUTEnv PB_Opcode_in PE_Addr_in PB_Data_in PB_BS_in
PB_BB_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in BRM_Reset_in)

= CB_Opcode_in”";;

let CB_Data_inE = new_recursive_definition

false -

piut_env

‘CB_Data_inE’

#CB_Data_inE (PIUTEnv PB_oOpcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= CB_Data_in";;

let ERM_Reset_inE = new_recursive_definition

false

piut_env

‘BRRM_Reset_inE’

“ERM_Reset_inE (PIUTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in MB_Opcode_in MB_Data_in
CB_Opcode_in CB_Data_in ERM_Reset_in)

= BERM_Reset_in”~;;

let Rnv_CASES =
prove_cases_thm (prove_induction_thm piut_env);;

let PTEnv_Selectors_Work = prove_thm
('PTEnv_Selectors_Work'’,
#y (@ ipiut_env)
e = (PIUTEnv (PB_Opcode_inE e) (PB_Addr_inE e) (PB_Data_inE e)
(PB_BS_inR e) (PB_BE_inE e) (PB_Lock_inE e) (MB_Opcode_inE e)
(MB_Data_inR e) (CB_Opcode_inE o) (CB_Data_inE e)
(ERM_Reset_inRE e))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPRC ~g:piut_env” Env_CASRES)
THEN REWRITE_TAC ([PB_Opcode_ink; PB_Addr_inE; PB_Data_inK;
PR_BS_inR; PB_BE_inE; PB_Lock_inE; MB_Opcode_inE;
MB_Data_inE; CB_Opcode_inE; CB_Data_inE; ERM_Reset_inE]

let piut_out =
define_type ‘piut_ocut’
‘piut_out = PIUTOut pbsop wordnn
mbmop wordnn wordnn wordn
cbhmop wordan wordnn wordn wordmn’;;

let PB_Opcode_cutO = new_recursive_definition

false

plut_out

'PB_Opcode_outo’

«pB_Opcode_outO (PIUTOUt PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= PB_Opcocde_out”;;

let PB_Data_outO = new_recursive_definition

false

piut_out

‘PB_Data_outO’

“PB_Data_outO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_ocut CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= PB_Data_out”;;



let

let

let

let

let

let

let

let

MB_Opcode_outO = new_rscursive_definition

false

piut_out

‘MB_Opcode_outO’

~“MB_Opcode_cutO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_ocut MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BR_out)

= MB_Opcode_out”;;

MB_Addr_outO = new_recursive_definition

false ="

piut_out

‘MB_Addr_out0’

“MB_Addr_out0 (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= MB_Addr_out”;;

MB_Data_ocutO = new_recursive_definition

false

piut_ocut

‘MB_Data_outoO’

“MB_Data_outO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= MB_Data_out?”;;

MB_BS_outO = new_reacursive_definition

false

piut_out

‘MB_BS8_outo’

“YMB_BS_outO (PIUTOut PB_Opcodes_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= MB_BS_out”;;

CB_Opcode_out0O = new_recursive_definition

false

piut_out

‘CB_Opcode_outo’

~CB_Opcode_outO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_pData_out CB_BS_out CB_BE_out)

= CB_Opcode_out®;;

CB_Addr_outO = new_recursive_definition

false

pilut_out

‘CB_AAdr_outo’

“CB_Addr_outO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_AAdr_ocut MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= CB_Addr_out”;;

CB_Data_outO = new_recursive_definition

false

piut_out

‘CB_Data_outo’

“CB_Data_outO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= CB_Data_out”;;

CB_BS_outO = new_recursive_definition

false

piuc_out

‘CB_BS_outo’

“CB_BS_out0 (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_oOpcode_out
CB_Addr_ocut CB_Data_out CB_BS_out CB_EE_out)

= CB_BS_ocut?”;;
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let CB_BE_outO = new_recursive_definition

false

piut_out

'CB_BE_outO’

#CB_BE_outO (PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out
MB_Addr_out MB_Data_out MB_BS_out CB_Opcode_out
CB_Addr_out CB_Data_out CB_BS_out CB_BE_out)

= CB_BR_out”;;

let Out_CASES =
prove_cases_thm (prove_induction thm piut_out);;

let PTOut_Selectors_Work = prove_thm
(PTOut_Selectors_Work’,
#y (p 1piut_out)

p = (PIUTOut (PB_Opcode_outo p) (PB_Data_outO p) (MB_Opcode_outO p)
(MB_Addr_outO p) (MB_Data_outO p) (MB_BS_outO p)
(CB_Opcode_out0 p) (CB_Addr_outO p) (CB_Data_outO p)
(CP_BS_out0 p) (CB_BE_outO p))”,

GEN_TAC

THEN STRUCT_CASES_TAC (SPEC “pipiut_out” Out_CASES)

THEN REWRITE_TAC ([PB_Opcode_outO; PB_Data_outO; MB_Opcode_outO;
MB_Addr_out0O; MB_Data_outO; MB_BS_outO; CB_oOpcode_outo;
CB_Addr_out0; CB_Data_outO; CB_BS_out0; CB_BE_outO]

let CBusAddrP = new_definition
( ‘CBusAdar?’,
#} (a swordn) . CBusAddrP a = ELEMENT a (29)”
Yiz

let PRegAddrP = new_definition
{ ‘PRegAddarP’,
#1 (& twordn)
PRegAddrP a = - (BELEMENT a (29)) /\ (SUBARRAY a (23,22) = WORDN 1 3)”
Yis

let LMemAddrP = new_definition
( ‘LMemAddrP’,
“y (a swordm) .
IMemAddrP a = ~{(ELEMENT a (29)) /\ ~(SUBARRAY a (23,22) = WORDN 1 )~
Yii

let RegOP = new_definition
(‘RegOP’,
#) (a stwordn) . RegOP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 D)”
Vi

let ReglP = new_definition
( ‘ReglP’,
#] (a swordn) . ReglP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 1)~
Yis

let Reg2P = new_definition
( ‘RegaP’,
#y (a iwordn) . Reg2P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 32
Yis

let Reg3P = new_definition
(‘Reg3P’,
“)] (a :wordn) . Reg3P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 3)”
Vi1

let Reg4P = new_definition
( ‘RegdP’,
#y {(a iwordn) . Regd4P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 4}~
Yis
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let Reg5P = new_definition
(’Reg5P’,
! (a :wordn) . RegS5P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 5)~
Yis

let Reg6F = new_definition
(‘Reg6P’,
“! (a :wordn) . Reg6P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 6)”
Vi

let Reg7P = new_definition
{'"Reg?P’,
“1 (a :wordn) . Reg7P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 7)”
Yis

let Reg8P = new_definition
(’Reg8P’,
“l (a iwordn) . Reg8P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 8)*
Vi

let Reg9P = new_definition
('Reg9P ",
“! (& iwordn) . Reg9P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 9)~
Vi

let ReglOP = new_definition
("ReglOP’,
“! (a :wordn) . ReglOP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 10)~
Yii

let RegllP = new_definition
(‘RegllpP‘,
“! (a 1wordn) . RegllP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 11)”"
Vi

let Regl2P = new_definition
('Regl2pP’,
“! (a :wordn) . Regl2P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 12)~
)i

let Regl3P = new_definition
(‘Regl3pP’,
“! (a twordn) . Regl3P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 13)~
Yis

let RegldP = new_definition
(‘RegldpP’,
“! (a :wordn) . RegldP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 14)~
Vi

let ReglSP = new_definition
(’Regl5P’,
“t (a :wordn) . ReglSF a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 15)~
)i

close_theory();;

Bm = e e e e ———— e e e e~ ——————————— e
File: piutransp_def.ml
Author: (¢) D.A. Pura 1992-93
Date: 2 March 1993

This file contains the transaction-level beshavioral specification for the
P-Process for the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center. The P-Process defines memory
access transactions initiated by the local PMM processor.
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set_search_path (search_path() @ [‘/home/elvisé/dfura/ftep/piu/hol/piu/pproc/‘;
 Jhome/elvisé/dfura/ftep/piu/hol/lidb/’;
' /home/elvis6/dfura/hol/Library/abs_theory/’;
' /home/elvisé/dfura/hol/Library/tools/’
1)

set_flag (‘timing‘, true);;

system ‘rm piutransp _def.th’;;

new_theory ‘piutransp def’;;

loadf ‘abs_thesory’;;

map new_parent l‘piunux_dot';'piutnuxp_dot';'wordn_d.t';'array_dof';'lnoq'];:
new_type_abbrev (‘timeT’,”:num”);;

let REP_ty = abs_type_info (theorem ‘piuaux_def’ 'REP’');;

let PStable_State_NSF = new_definition
(’PStable_State_NSF’,
«y (s spiut_state) (e :piut_env)
PStable_State NSF s e =

let new_RT_icr = RT_icrsS s in
let new_RT_gcr = RT_gerS s in
let new_RT ccr = RT_ccrS s in
let new_RT_sr = (ARBN:wordn) in
let new RT _ctr0O_in = RT ctr0_ins s
let new_RT ctrl_in = RT _ctrl insS s
let new RT_ctr2_in = RT_ctr2_ins s in
let new_RT_ctr3d_in = RT_ctr3_inS s
let mew_RT ctr0 = RT_ctr0S s in
let new_RT_ctrl = RT_ctrlS s in
let new_RT_ctra = RT_ctr2s s in
let new_RT_ctr3 = RT_ctr3s s in
let new_ST_fsm_state = ST_fsm_stateS s in

(PIUTState new_RT_icr new_RT_gcr new_RT_ccr new_RT_sr new_RT_ctr0_in
new_RT_ctrl_in new_RT ctr2 in new_RT_ctr3_in new_RT_ctr0
new_RT_ctrl new_RT_ctr2 new_RT ctr3 new_ST_fsm_state)”

Vi

let PWrite_PIU_NSP = new_definition
(‘PWrite_PIU_NSF',
#1 (8 1plut_state) (e i1piut_env)
PWrite_PIU_NSP 8 @ =
let RT_icr = RT_icrS s and
RT_gcr = RT_gcrS s and
RT_ccr = RT_ccrS s and

RT_ctx0_in = RT_ctr0_insS s and
RT_ctrl_in = RT_ctrl ins s and
RT_ctr2_in = RT_ctr2_ins s and
RT_ctr3_in = RT_ctr3_ins s and

RT_ctr0 = RT_ctr0S s and
RT_ctrl = RT_ctrlS s and
RT_ctr2 = RT_ctr2S s and
RT_ctr3 = RT_ctr3s s in
let PB_Addr in = PB_Addr_inER e and
PB_Data_in = PB_Data_inE e and
PB_BS_in = PB_BS_inE e and
PB_BE_in = PB_BE_inE e in
let new_RT_icr =
(((RegOP PB_Addr_in) /\ (VAL 1 PB_BS_in = 0)) =>
(ANDN 31 (ELEMENT PB_Data_in (0)) RT_icr) |
((Reg15P PB_Addr_in) /\ (VAL 1 PB_BS_in = 1)) =>
(ANDN 31 (ELEMENT PB_Data_inm (1)) RT_icr) |
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((Regld4P PB_Addr_in} /\ (VAL 1 PB_BS_in = 2)) =>

(ANDN 31 (ELEMENT PB_Data_in (2)) RT_icr)

({Regl3P PB_Addr_in) /\ (VAL 1 PB_BS_in = 3))

(ANDN 31 (BELEMENT PB_Data_in (3)) RT_icr)

(ReglP PB_Addr_in) =»>

(ORN 31 (ELEMENT PB_Data_in (0)) RT_icr) |

((RegOP PB_Addr_in) /\ (VAL 1 PB_BS_in >= 1)) =>

(ANDN 31 (RLEMENT PB_Data_in (1))

(ORN 31 (BLEMENT PB_Data_in (0)) RT_icr)) |

((ReglSP PB_Addr_im) /\ (VAL 1 PB_BS_in >= 2)) =>
(ANDN 31 (ELEMENT PB_Data_in (2))

(ORN 31 (ELBMENT PB_Data_in (1)) RT_icr)) |

((RegldP PB_AAdr_in) /\ (VAL 1 PB_BS_in >s 3)) a=>
(ANDN 31 (ELEMENT PB_Data_in (3))

(ORN 31 (ELEMENT PB_Data_in (2)) RT_icr))

let new_RT _gcr =
((Reg2P PB_AdAr_in) =>
(ReglP PB_Addr_in /\
(VAL 1 PB_BS_in >=
(RegOP PB_Addr_in /\
(VAL 1 PB_BS_in >=
(ReglS5P PB_AdAdr_in /\
(VAL 1 PB_BS_in >=
let new_RT ccr =
({Reg3P PB_AAAr_in) =>
(Reg2P PB_AAdr_in /\
(VAL 1 PB_BS_in >=
(ReglP PB_Addr_in /\
(VAL 1 PB_BS_in >=
(RegOP PB_AAdr_in /\
(VAL 1 PB_BS_in »>=

ELEMENT PB_Data_in (0) |
1)) => ELEMENT PB_Data_in
2)) => BLEMENT PB_Data_in
3)) => RLEMENT PB_Data_in
BLEMENT PB_Data_in (0) |
1)) => BLRMENT PB_Data_in

2)) => ELEMENT PB_Data_in

3)) => ELEMENT PB_Data_in

let new_RT_sr = (ARBN:wordn) in

let new_RT ctrl_in =
((Reg8P PB_AAAr_in) =>
(Reg7P PB_AddAr_in /\
(VAL 1 PB_BS_in »>=
(Reg6P PB_Addr_in /\
(VAL 1 PB_BS_in >=
(RegSP PB_Addr_in /\
(VAL 1 PB_BS_in >=
let new_RT ctrl_in =
{ (Reg9P PB_Addr_in) =>
(Reg8P PB_Addr_in /\
(VAL 1 PB_BS_in >=
(Reg7P PB_Addr_in /\
(VAL 1 PB_BS_in »>=
(Reg6PF PB_Addr_in /\
(VAL 1 PB_BS_in >=
let new_RT_ctri_in =

ELEMEBNT PB_Data_in (0) |

1)) => ELEMENT PB_Data_in
2)) => ELEMENT PB_Data_in
3)) => RLEMENT PB_Data_in
ELEMENT PB_Data_in (0) |

1)) => RLEMENT PB_Data_in
2)) => BLEMENT PB_Data_in

3)) => ELEMENT PB_Data_in

( (ReglOP PB_Addr_in) => ELEMENT PB_Data_in (0) |

(Reg9P PB_AdAAr_in /\
(VAL 1 PB_BS_in »>=
(Reg8P PB_Addr_in /\
(VAL 1 PB_BS_in >=
{Reg7P PB_AdAr_in /\
(VAL 1 PB_BS_in >=
let new_RT_ctr3_in =

1)) => ELEMENT PB_Data_in
2)} => ELEMENT PB_Data_in

3)) => ELEMENT PB_Data_in

((RegllP PB_AAdr_in) => BLEMENT PB_Data_in (0) |

{ReglOP PB_Addr_in /\
(VAL 1 PB_BS_in >=
(Reg9P PB_AddAr_in /\
(VAL 1 PB_BS_in >=
(Reg8P PB_Addr_in /\
(VAL 1 PB_BS_in >=
let new_RT ctr0 =

1)) => ELEMENT PB_Data_in
2)) => BLEMENT PB_Data_in
3)) => ELEMENT PB_Data_in

{(Regl12P PB_Addr_in) => ELEMENT PB_Data_in (0) |

(RegllP PB_Addr_in /\
(VAL 1 PB_BS_1in >=
(ReglOP PB_Addr_in /\
(VAL 1 PB_BS_in >=
(Reg9F PB_Addr_in /\
(VAL 1 PB_BS_in >=

1)) => BLEMENT PB_Data_in
2)) => BLEMENT PB_Data_in

3)) => BLEMENT PB_Data_in
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let new_RT ctrl =
((Regl3P PB_AAdr_in) => RLEMENT PB_Data_in (0) |
(Regl12P PB_AddAr_in /\
(VAL 1 PB_BS_in >= 1)) => ELEMENT PB_Data_in (1) |
(RegllP PB_Addr_in /\
(VAL 1 PB_BS_in >= 2)) => ELEMENT PB_Data_in (2) |
(ReglOP PB_Addr_in /\
(VAL 1 PB_BS_in >= 3)) => RLEMENT PB_Data_in (3) | RT_ctrl) in
let new_RT ctr2 =
((RegldP PB_Addr_in) => ELEMENT PB_Data_in (0) |
(Regl3P PB_Addr_in /\ =
(VAL 1 PB_BS_in >= 1}) => BLEMENT PB_Data_in (1) |
(Regl2P PB_Addr_in /\
(VAL 1 PB_BS_in >= 1)) =>ELEMENT PB_Data_in (2) |
(RegllP PE_Addr_in /\
(VAL 1 PB_BS_in >= 3)) => ELEMENT PB_Data_in (3) | RT_ctr2) in
let new_RT_ctr3 =
( (Reg15P PB_AAAr_in) => ELEMENT PB_Data_in (0} |
(Regl4P PB_Addr_in /\
(VAL 1 PB_BS_in >= 1)) => ELEMENT PB_Data_in (1) |
(Regl13P PB_Addr_in /\
(VAL 1 PB_BS in >= 2)) => BLEMENT PB_Data_in (2) 1
(Regl2P PB_Addr_in /\
(VAL 1 PB_BS_in »= 3)) => ELEMENT PB_Data_in (3) | RT_ctr3) in
let new_ST_fsm_state = ST _fsm stateS s in

{PIUTState new_RT_icr new_RT_gcr new_RT_ccr new_RT_sr new_RT_ctr0_in
new_RT_ctrl_in new_RT_ctr2_in new_RT_ctr3_in new_RT_ctr0
new_RT_ctrl new_RT_ctr2 new_RT _ctr3 new_ST_fsm state)”

let PWritelM_OF = new_definition
('PWritelLM OF’,
#1 (rep tAREBP_ty) (s :plut_state) (e :piut_env) .
PWritelM OF Tep 8 & =
let PB_Opcode_out = PBS_Ready in
let PB_Data_out = (ARBM:num->wordn) in
let MB_Opcode_out = MBM_WriteLM in

let bs = VAL 1 (PB_BS_inE e) in

let a0 = PB_Addr_inE e in

let a0_0 = ALTER ARBN (0) a0 in

let al_0 = ALTER a0_0 (1) (bs > 0 => (INCN 18 a0) | ARBN) in

let a2_0 = ALTER al_0 (2) (bs > 1 => (INCN 18 (INCN 18 a0)) | ARBN) in

let a3_0 = ALTER a2_0 (3) (bs > 2 => (INCN 18 (INCN 18 (INCN 18 a0)))
| ARBN) in

let MB_Addr_out = a3_0 in

let A0 = ELEMENT (PB_Data_inE e) (0) in

let dl = ELEMENT (PB_Data_inE e) (1) in
let d2 = BLEMENT (PB_Data_inR e) (2) in
let d3 = ELEMENT (PB_Data_inE e) (3) in
let m0 = Ham_Dec rep (BLEMENT (MB_Data_inE e) (0)) in
let ml = Ham_Dec rep (ELEMENT (MB_Data_inE e) (1)) in
let m2 = Ham Dec rep (ELEMENT (MB_Data_ink e) (2)) in
let m3 = Ham Dec rep (ELEMENT (MB_Data_inR e) (3)) in

let be0 = ELEMENT (PB_BE_inE e) (0) in
let bel = ELEMENT (PB_BE_inE e) (1) in

let be2 = ELEMENT (PB_BE_inE e) (2) in

let be3 = ELEMENT (PB_BE_inE e) (3) 1in

let o000 = ELEMENT be0 (0) => SUBARRAY d0 (7,0) | SUBARRAY m0 (7,0) in

let o001 = ELEMBNT be0 (1) => SUBARRAY 40 (15,8) | SUBARRAY m0 (15,8) in
let 002 = ELEMENT be0 (2) => SUBARRAY 40 (23,16) | SUBARRAY m0 (23,16) in
let 003 = ELEMENT be0 (3) => SUBARRAY dO (31,24) | SUBARRAY m0 (31,24) in
let 010 = RLEMENT bel (0) => SUBARRAY d1 (7,0) | SUBARRAY ml (7,0) in

jet o1l = ELEMENT bel (1) => SUBARRAY dl (15,8) | SUBARRAY ml (15,8) im
let 012 = ELEMENT bel (2) => SUBARRAY dl1 (23,16) | SUBARRAY ml (23,16) in
let 013 = ELEMENT bel (3) => SUBARRAY dl (31,24) | SUBARRAY ml (31,24) in
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let
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dl2 (31,24) o013 in
ARBN (7,0) o020 in

MALTER
MALTER

da21 MALTER 420 (15,8) o21 in
d22 MALTER 421 (23,16) o22 in
da23 MALTBR 422 (31,24) 023 in
d3o MALTER ARBN (7,0) o030 in
d31 MALTEBR 430 (15,8) o031 in

MALTER d31 (23,16) o032 in

©20 = BLEMENT be2 (0) => SUBARRAY 42 (7,0) | SUBARRAY m2 (7,0) in
©21 = BLEMENT be2 (1) => SUBARRAY d2 (15,8) | SUBARRAY m2 (15,8) in
©22 = ELEMENT be2 (2) => SUBARRAY d2 (23,16) | SUBARRAY m2 (23,16) in
©23 = BLEMENT be2 (3) => SUBARRAY d2 (31,24) | SUBARRAY m2 (31,24) in
©30 = BLEMENT be3 (0) => SUBARRAY d3 (7,0) | SUBARRAY m3 (7,0) inm
o031 = BLEMENT be3 (1) => SUBARRAY d3 (15,8) | SUBARRAY m3 (15,8) in
032 = BELEMENT be3 (2) => SUBARRAY d3 (23,16) | SUBARRAY m3 (23,16) in
033 = ELEMENT be3 (3) => SUBARRAY d3 (31,24) | SUBARRAY m3 (31,24) in
400 = MALTER ARBN (7,0) o00 in
d01 = MALTBR 400 (15,8) o©0l1 in
d02 = MALTER d01 (23,16) o02 in =
d03 = MALTER d02 (31,24) o003 in
dl0 = MALTER ARBN (7,0) ol10 in
dll = MALTER 410 (15,8) oll in
dl2 = MALTER d11 (23,16) o012 in

-

=

=

=

=

=

d33 MALTER d32 (31,24) o33 in

©0_0 = ALTER ARBN (0) (Bam_Enc rxep d03) in

©l_0 = ALTEBR 00_0 (1) (bs > 0 => (Ham_Enc rep d1l3) | ARBN) in
©2_0 = ALTER 01 _0 (2) (bs > 1 => (Ham_Enc rep d23) | AEKBN) in
©3_0 = ALTER 02_0 (3) (bs > 2 => (Ham_Enc rep d33) | ARBN) in

MB_Data_out = 03_0 in
MB_BS_out = PB_BS_inE e¢ in

CB_Opcode_out = CBM_Idle in
CB_Addr_out = (ARBN:iwordm) in
CB_Data_out = (ARBN:num->wordn) in
CB_BS_ocut = (ARBN:wordn) in
CB_BE_out = (ARBN:num->wordn) in

(PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out MB_Addr_out MB_Data_ocut
MB_BS_out CB_Opcode_out CB_Addr_out CB_Data_ocut CB_BS_out

Vi

CB_BE_out)”

let PReadlM_OF = new_definition
(PReadLM_OF’,

b

(rep 1*REP_ty)

(s :1piut_state) (e :piut_env) .

PReadlLM OF rep s @ =

let
let
let
let
let
let
let
let
let

let
let
let
let
let
let
let
let

PB_Opcode_out = PBS_Ready in

PB_Data_out = NB_Data_inE e in

MB_Opcode_out = MBM_ReadLl¥M in

bs = VAL 1 (PB_BS_inE ) in

a0 = PB_Addr_inE e in

a0_0 = ALTER ARBN (0) a0 in

al_O0 = ALTER a0_0 (1) (bs > 0 =>

a2_0 = ALTER al_O0 (2) (bs > 1 => (INCN 18

a3_0 = ALTER a2_0 (3) (bs > 2 => (INCN 18
{ ARBN) in

(INCN 18

MB_Addr _out = a3_0 in

MB_Data_out = (ARBN:num->wordn) in
MB_BS_out = PB_BS_inE e¢ in
CB_Opcode_ocut = CBM_Idle in
CB_Addr_out = (ARBN:wordn) in
CB_Data_out = (ARBN:num->wordn) in
CB_BS_cut = (ARBN:wordn) in
CB_BB_out = (ARBN:num->wordn) in

a0) | ARBN) in
(INCN 18 a0)) | ARBN) in
(INCN 18 (INCN 18 a0)})

(PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out MB_Addr_cut MB_Data_out
MB_BS_out CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out

Yii

CB_BE_out)”

let PWritePIU OF = new_definition
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(*PWritePIU_OF‘,
«y (rep 1*REP_ty) (s :piut_state) (e :piut_eav)
PHritePIU_OF Tep 5 & =
let PB_Opcode_out = PBS_Ready in
let PB_Data_out = (ARBN:num->wordn) in
let MB_Opcode_out = MBM_Idle in
let MB_Addr_out = (ARBN:num->wordn) in
let MB_Data_out = (ARBN:num->wordn) in
let MB_BS_out = (ARBN:wordn) in
let CB_Opcode_out = CEM_Idle in
let CB_Addr_out = (ARBN:wordm) in -
let CB_Data_out = (ARBN:num->wordn) in
let CB_BS_out = (ARBN:wordmn) in
let CB_BE_out = (ARBN:num->wordn) in

(PIUTOUt PB_Opcode_out PB_Data_out MB_Opcode_out MB_Addr_out MB_Data_out
MB_BS_out CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out
CB_BB_ocut)”
Yia

let PReadPIU_OF = new_definition
( ‘PReadPIU_OF’,
#) (rep :*REP_ty) (s :piut_state} (e s:plut_env)
PReadPIU OF rep 8 & =
let PB_Opcode_ocut = FPBS_Ready in
let bs = VAL 1 (PB_BS_inE e) in
let A0 = (RegOP (PB_Addr_inE e)) => RT _icrs
(ReglP (PB_Addr_inE e)) => RT icrs
(Reg2P (PB_AdAr_inR e)) => RT_gcrs
(Reg3P (PB_Addr_inE e)) => RT_ccrs
(RegdP (PB_Addr_inE e)) => RT_srsS s |
(Reg8P (PB_Addr_inE e)) => RT_ctr0_ins s |
(Reg9P (PB_AQdr_inE e)) => RT _ctrl_ins s |
(Regl0P (PB_Addr_inE e)) => RT ctr2_ins s |
(RegllP (PB_Addr_inE e)) => RT_ctr3_ins s |
(Reg12P (PB_Addr_inE e)) => RT_ctr0S
(Regl3P (PB_AQAr_inE e)) => RT_ctris
(Regl4P (PB_AddAr_inE e)) => RT_ctris
(Regl5P (PB_Addr_ inE e)) => RT_ctris
let dl = (bs > 0)
=> (ReglSP (PB_AdAr_inE e}) => RT_icxrs s |
(RegOP (PB_Addr_inE e)) => RT_icrs s |
(ReglP (PB_Addr_inB e)) => RT_gcrsS s |
(Reg2P (PB_Addr_inE e)) => RT ccrS s |
(Reg3P (PB_Addr_inE e)) => RT_srsS s |
(Reg7P (PB_Addr_inE e)) => RT_ctr0_ins s |
(Reg8P (PB_Addr_inB e)) => RT_ctrl _ins s |
(Reg9P (PB_Addr_inE e)) => RT_ctr2_ins s |
(Regl0P (PB_AddAr_inR e)) => RT ctr3_ins s |
(RegllP (PB_AQAr_inR e)) => RT_ctr0S s
(Regl2P (PB_Addr_inE e)) => RT ctril8 s
({Regl13P (PB_Addr_inE e)) => RT _ctr2S s
s

ARBN in

(Regl4P (PB_Addr_inRE e)) => RT_ctr3s ARBN

| ARBN in

let d2 = (bs > 1)

=> (Regld4P (PB_AAAr_inE e)) => RT_jicrs s |
(ReglSP (PB_Addr_inE s)) => RT_icxs s |
(RegOP (PB_Addr_inE e)) => RT gcrS s |
(ReglP (PB_AAddr_inE e)) => RT _ccrS s |
(Reg2P (PB_Addr_inE e)) => RT sx§ s |
(Reg6P (PB_Addr_inE e)) => RT ctr0_inS s |
(Reg7P (PB_AAdr_inE e)) => RT _ctrl_ins s |
(Reg8P (PB_AAdr_inE e)) => RT _ctr2_ins s |
(Reg9P (PB_AAdr_inR e)} => RT_ctr3_ins s |
(Regl10P (PB_AdAr_inE s)) => RT_ctr0sS s |
(RegllP (PB_Addr_inE e)}) => RT _ctrls s |
(Regl2P (PB_AQAdr_inE e)) => RT _ctriS s |
(Reg13P (PB_Addr_inE e)) => RT _ctr3sS s | ARBN

| ARBN in
let d3 = (bs > 2)
=> (Regl3P (PB_Addr_inRE e)) => RT_icxrS s |
(Regl14P (PB_AdAr_inE e)) => RT icrs8 s |
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let

let
let
let
let
let
let
let
let
let

(Regl5P (PB_AddAr_inR e)) => RT gcrS s |

(RegOP (PB_Addr_inE e)) => RT_ccrsS s
(ReglP (PB_AdAr_inRE e)) => RT_srS s

(Reg5P (PB_AddAr_inE e)) => RT_ctr0_ins
(Reg6P (PB_AdAr_inE e)) => RT_ctrl_ins
(Reg7P (PB_Addr_inR e)) => RT_ctr2_ins
(Reg8P (PB_Addr_ink e)) => RT_ctr3_ins

(Reg9P (PB_Addr_inE e)) => RT_ctr0sS s |

(ReglOP (PB_Addr_inE e)) => RT_ctxlS s

(RegllP (PB_AAdr_inE e)) => RT_ctris
(Regl2P (PB_AAdAr_inE e)) => RT_ctr3s
| ARBN in
PB_Data_out =

|
s |
8 | ARBN™’

ALTER (ALTER (ALTER (ALTER ARBN(C) d0) (1) d41)(2) d42)(3) 43 in

MB_Opcode_out = MBM_Idle in
MB_Addr_out = (ARBN:num->wordn) in
MB_Data_out = (ARBN:num->wordn) in
MB_BS_out = (ARBN:wordn) in
CB_Opcode_out = CBM_Idle in
CB_Addr_out = (ARBN:wordnm) in
CB_Data_out = (ARBN:num->wordn)} in
CB_BS_out = (ARBN:wordn) in
CB_BE_ocut = (ARBN:num->wordn) in

(PIUTOut PB_Opcode_out PB_Data_out MB_Opcode_out MB_Addr_out MB_Data_out
MB_BS_out CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out

Yis

CB_BE_out)~

let PWriteCB_OF = new_definition
('PWriteCB_OF’,
#) (rep :1°REP_ty) (s :piut_state) (e :piut_env) .
PWriteCB_OF rep s @ =

let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let
let

PB_Opcode_ocut = PBS_Ready in
PB_Data_out = (ARBN:num->wordn) in
NB_Opcode_out = MBM_Idle in
MB_Addr_out = (ARBN:num->wordn) in
MB_Data_out = (ARBN:num->wordn) in
MB_BS_out = (ARBN:wordn) in
CB_Opcode_ocut = CBM_WriteCB in
CB_Addr_out = PB_Addr_inE e in

bs = VAL 1 (PB_BS_inE e) in

d0 = ELEMENT (PB_Data_inE e} (0) in
dl = ELEMENT (PB_Data_inEK e) (1) in

d2 = ELEMENT (PB_Data_inZE e} (2) in

A3 = BLEMENT (PB_Data_inE e} (3) in

o0 = ALTER ARBN (0) (Par_Bac rep d0) in

ol = ALTER o0 (1) (bs > 0 => (Par_Enc rep dl)
©2 = ALTER ol (2) (bs > 1 => (Par_Enc rep d2)
©3 = ALTER 02 (3) (bs > 2 => (Par_Enc rep d3)

CB_Data_out = 03 in
CB_BS_ocut = PB_BS_inE e in
CB_BE_out = PB_BE_inE e in

| ARBN) in
| ARBN) in
| ARBN) in

(PIUTOUt PB_Opcode_out PB_Data_out MB_Opcode_out MB_Addr_out MB_Data_out
MB_BS_out CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out

Yii

CB_BE_out)”

let PReadCB_OF = new_definition
(’PReadCB_OF ‘,

“{ (rep

1AREP_ty) (s :piut_state) (e :1piut_env) .

PReadCB_OF rep s @ =

let
let
let
let
let
let
let
lat
let

PB_Opcode_out = PBS_Ready in
be = VAL 1 (PB_BS_inE o) in
d0 = BLEMBNT (CB_Data_inE e) (0) in
d1 = ELEMENT (CB_Data_inE e) (1) in

d2 = ELEMENT (CB_Data_inB e) (2) in

d3 = ELEMENT (CB_Data_ inE e) (3) in

o0 = ALTER ARBN (0) (Par_Dec rep d0) in

©l = ALTER o0 (1) (bs > 0 m> (Par_Dec rep dl)
o2 = ALTER ol (2) (bs > 1 => (Par_Dec rep d4d1)
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let o3 = ALTER o2 (3) (bs > 2 => (Par_Dec rep d3) | ARBN) in
let PB_Data out = o3 in

let MB_Opcode_out = MBM_Idle in

let MB_Addr_out = (ARBN:num->wordn) in
let MB_Data_out = (ARBN:num->wordn) in
let MB _BS_out = (ARBN:wordn) in

let CB_Opcode_out = CBM_ReadCB in

let CB_Addr_out = PB_AdAr_inE e in

let CB_Data_out = (ARBN:num->wordn) in
let CB_BS_out = PB_BS_inE e in

let CB_BE_out = PB_BE_inE e in

(PIUTOut PB_Opcode_out PB_Data_out MEB_Opcode_out MB_Addr_out MB_Data_out
MB_BS_out CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out
CB_BE_ocut)”

let PIUP_Exec = new_definition
('PIUP_Bxec’,
“y (pi :tPI) (s :timeT->piut_state) (e ttimeT->piut_env) (p :timeT->piut_out)
(t i1timeT) .
PIUP _Exec Pl s e p t =
(ERM_Reset_inE (e t) = ERM NoReset]} /\
((pi = PWriteLM) => (PB_Opcode_inE (e t) = PEM_WriteLM) |
(pi = PReadLM) => {PB_Opcode_inR (e t) = PBM_ReadLM) |
(pi = PWritePIU)} => (PB_Opcode_inB (e t) = PBM_WritePIU) |
(pl = PReadPIU) => (PB_Opcode_inR (e t) = PBM_ReadPIU) |
(pi = PWriteCB) => (PB_Opcode_inE (e t} = PBM_WriteCB)
% (pi = PReadCB) % | (PB_Opcode_inE (e t) = PBM_ReadCB))”
Yii

let PIUP_PreC = new_definition
(*PIUP_PrelC’,
#y (pl 1PI) (s :timeT->piut_state) (e itimeT->piut_env) (p :timeT->piut_out)
(t i1timeT) .
PIUP_PreC pi s e p t = (ST fsm_states (s t) = 80)”
Yis

let PIUP_PostC = new_definition
(‘PIUP_PostC’,
3 (rep :*REP_ty) (pil :PI) (s :timeT->piut_state) (e :timeT->piut_env)
(p :timeT->piut_out) (t :timeT) .
PIUP_PostC rep Pi s e p t =
(pi = PWriteLM) => ((s (t+l) = PStable_State NSF (s t) (e t)) /\
(p t = PWriteLM OF rep (s t) (e t))) |
(pi = PReadlM) => ((s (t+l) = PStable_State NSF (s t) (e t)) /\
(p t = PReadLM _OF rep (s t) (e t})) |
(pi = PWritePlU) => ((s (t+l) = PWrite_PIU_NSF (s t) (e t)) /\
(p t = PWritePIU OF rep (s t) (e t})) |
(pl = PReadPIU) a> ((s (t+l) = PStable_State_NSF (s t) (e t)) /\
(p t = PReadPIU_OF rep (s t) (s t})) |
(pi = PWriteCB) => ((s (t+l) = PStable State NSF (s t) (e t)) /\
(pt = PWriteCB_OF rep (s t) (e t))) |
% (pi = PReadCB) => % ((s (t+l) = PStable_sState NSF (s t) (o t)} /N
(p t = PReadCB_OF rep (s t) (e t)))"
Yid

let PIUP_Correct = new_definition
(*PIUP_Correct’,
“1 (rep :*REP_ty) (pi :PI) (s :timeT->piut_state) (e itimeT->piut_env)
(p :timeT->piut_out) (t :timeT)
PIUP_Correct rep pl s e p t =
PIUP_Exec Pl s e p t /\
PIUP_PreC Pi s e p t
>
PIUP_PostC rep Pl # e p t~
Y
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let PIUPSet_Correct = new_definition
(/PIUPSet_Correct’,
“1 (rep :ARBP_ty) (s :timeT->piut_state) (e :timeT->piut_env)
PIUPSet_Correct rep s e p = !(pi:PI)(t:timeT). PIUP_Correct rep pli s e p t~
Yi:

close_theory():;

4.2 P-Port Transaction-Level Specification

This section contains the theories ptauxp_def, ptransp_def, and ptabs_def, defining the P-Port transac-
tion-level data structures, interpreter, and abstraction, respectively.

= mmmmmm e e e e e e e e mmmmm—m— e - — e mmomm——m e m o —
FPlle: ptauxp_def.ml
Author: (¢) D.A. Pura 1992-93
Date: 3 March 1993

This file contains types and definitions for the transaction-level
specification of the P-Process of the PIU P-Port.

set_flag (‘timing’,true);;

set_search _path (search path() @ {’/home/elvisé/dfura/ftep/piu/hol/lib/’;
‘/home /elvisé/dfura/ftep/piu/hol/pport/‘;
‘/home/elvisé/dfura/hol/Library/tools/’
IDEE

system ‘rm ptauxp def.th’;;
new_theory ‘ptauxp_def’;;
map new_parent [‘paux_def’; ‘ineq’];:

new_type_abbrev (‘time’, “:pnum”);;
new_type_abbrev (‘timeT’, ~:num”);;
new_type_abbrev (‘wordn’, “:num->bool”);;
new_type_abbrev (‘wordan’, *:num->wordn®);;

let PTI =
define_type ‘PTI’
‘PTI = PT_Write | PT_Read’;;

let pbmop =
define_type ‘pbmop’
‘pbmop = PBM_WriteLM | PBM_WritePIU | PBM _WriteCB | PBM_ReadLM |
PEM_ReadPIU | PBM_ReadCB | PBM Illegal’;;

let pbsop =

define_type ‘pbsop’
‘pbsop = PBS_Ready | PBS_Illegal’;;
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let ibsop =
define_type ’ibsop’
'ibsop = IBS_Ready | IBS_Illegal’;;

let ibamop =
define_type ’'ibamop’
‘ibamop = IBAM_Ready | IBAM Illegal’;;

let ibasop =
define_type ’‘ibasop’
ribasop = IBAS_Ready | IBAS_Illegal’;; h

let rmop =
define_typs ‘rmop’
‘rmop = RM_NoReset | RM Illegal’;;

= mmm mm e mm e o= mmmm e e mmmmmm e m o= e e meemmoe oo oso——o--=--
Abstract data type for the memory access target.
................................................................................ %
let targ Axiom =
define_type ’'targ_Axiom'’
‘targ = LM | PIU | CB';;
L e e D P L e b e bl b Sttt ieteiiaihehlheiedein et
Abstract data type for the state.
................................................................................ %
let pt_state =
define_type ’'pt_state’
'pt_state = PTState pfsm_ty bool bool’;;
let PT_fsm _statesS = new_recursive_definition
false
pt_state
‘PT_fsm_states’
«pp_fem_stateS (PTState PT_fsm_state PT_rqt PT_lock_) = PT_fsm_state”;;
let PT_rqtS = new_recursive_definition
false
pt_state
‘PT_rqts’
#pT_rqtS (PTState PT_fsm state PT_rqt PT lock_) = PT_xqt”;;
let PT_lock_S = new_rscursive_definition
false
pt_state
‘PT_lock_8S*
“PPT lock_S8 (PTState PT_fsm_state PT_rqt PT_lock_) = PT_lock_";;
let State_CASES =
prove_cases_thm (prove_induction_thm pt_state);;
let PTState_Selectors_Work = prove_thm
(*PTState_Selectors_Work’,
“1s:pt_state.
s = (PTState (PT_fsm_statesS s) (PT_rqtS s) (PT_lock_S s8))”,
GEN_TAC
THEN STRUCT_CASRS_TAC (SPEC “s:pt_state” State_CASES)
THEN REWRITE_TAC [PT_fsm_statesS;PT_rqtS; PT_lock_s8]
Vi
e e mmmmmm—— e ememmmmemmmmmee——eeemememeemmmmmmo—— - eeme—eaeeo——-sooooo-—--
Abstract data type for the environment.
________________________________________________________________________________ %

let pt_env =
define_type ’‘'pt_env’
‘pt_env = PTEnv pbmop wordn wordnn wordn wordnn bool ibsop wordnn
ibasop rmop’:;

let PB_Opcode_inR = new_recursive_definition
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let

let

let

let

let

let

let

let

false
pt_env
‘PB_Opcode_inB’
“pB_Opcode_inB (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)
= PB_Opcode_in";;

PB_Addr_inE = new_recursive_definition

false

pt_env

'PB_Addr_inE’

“pPB_Addr_inR (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= PB_Addr_in~;;

PB_Data_inE = new_recursive_definition

false

pt_env

'PB_Data_inE’

“pB_Data_inE (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= PB_Data_in";;

PB_BS_inBE = new_recursive_definition

false

pt_env

‘PB_BS_inRB’

~“PB_BS_inE (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= PB_BS_in”;;

PB_BE_inR = new_recursive_definition

false

pt_env

‘PB_BE_inE*

“PR_BE_inE (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= PB_BE_in”";;

PB_Lock_inE = new_recursive_definition

false

pt_env

'PB_Lock_inR’

#“PB_Lock_1inE (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= PB_Lock_in”;;

IB_Opcode_inE = new_recursive_definition

false

pt_env

‘IB_Opcode_inE’

~IB_Opcode_inE (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= IB_Opcode_in”;;

IB_Data_inE = new_recursive_definition

false

pt_env

‘IB_Data_inR’

~“IB_Data_inR (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= IB_Data_in";;

IBA_Opcode_inE = new_recursive_definition
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false
pt_env
*IBA_Opcode_inR‘
#YBA_Opcode_inB (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PE_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rat_Opcode_in)
= IBA_Opcode_in”;;

let Rst_Opcode_inE = new_recursive_definition

false

pt_env -

‘Ret_Opcode_inE*

“Rst_Opcode_inE (PTEnv PB_Opcode_in PB_Addr_in PB_Data_in PB_BS_in
PB_BE_in PB_Lock_in IB_Opcode_in IB_Data_in
IBA_Opcode_in Rst_Opcode_in)

= Rst_Opcode_in”;;

let BEnv_CASES =
prove_cases_thm (prove_induction thm pt_env);:

let PTEnv_Selectors_Work = prove_thm
(‘PTEnv_Selectors_Work’,
¥Yle:1pt_env.
e = (PTEnv (PB_Opcode_inE e) (PB_Addr_inE e) (PB_Data_inE e) (PB_BS_inE e)
(PB_BE_inE @) (PB_Lock_inE e) (IB_Opcode_inE e)
(IB_Data_inE e) (IBA_Opcode_inE e) (Rst_Opcode_ink e))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “e:pt_env” Bnv_CASES)
THEN REWRITE_TAC [PB_Opcode_inE; PB_Addr_ing; PB_Data_inRg; PB_BS_inRg;
PB_BE_inR; PB_Lock_inK; IB_Opcode_inB; IB_Data_inE;
IBA_Opcode_inE; Rst_Opcode_inE]

let pt_out =
define_type ‘DPt_out’
‘pt_out = PTOut pbmop wordn wordnn wordn wordnn bool
ibamop
pbsop wordan'’;;

let IB_Opcode_outO = new_recursive_definition

false

pt_out

‘IB_Opcods_outo’

“#IB_Opcode_out0 (PTOut IB_Opcode_ocut IB_Addr_out IB_Data_out IB_BS_out
IB_BE_ocut IB_Lock_out IBA_Opcode_cut PB_Opcode_out
PB_Data_out)

= IB_Opcode_out”;;

let IB_Addr_outO = new_recursive_definition

false

pt_out

+IB_Addr_outoO’

#TR_Addr_outO (PTOut IB_Opcode_out IB_Addr out IB_Data_out IB_BS out
IB_BE_out IB_Lock_out IBA Opcode_out PB_Opcode_out
PB_Data_out)

= IB_Addr_out”;;

let IB_Data_outO = new_recursive_definition

false

pt_out

‘IB_Data_outO’

#IB_Data_outO (PTOut IB_Opcode_out IB_Addr_out IB_Data_out IB_BS_out
IB_BE_out IB_Lock_out IBA_Opcode_out PB_Opcode_out
PB_Data_out)

= IB_Data_out”;;

let IB_BS_outO = new_recursive_definition
false
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pt_out
‘IB_BS_outo’
“IB_BS_outO (PTOut IB_Opcode_out IB_Addr_out IB_Data_out IB_BS_out
IB_BR_out IB_Lock_out IBA_Opcode_out PB_Opcocde_out
PB_Data_ocut)
= IB_BS_out”;;

let IB_BE_outO = new_recursive_definiticn

false

pt_out

'IB_BE_outo’ ~--

“IB_BE_ocutO (PTOut IB_Opcode_ocut IB_Addr_out IB_Data_out IB_BS_out
IB_BE_out IB_Lock_out IBA_Opcode_out PB_Opcode_out
PB_Data_out)

= IB_BE_out”;;

let IB_Lock_outC = new_recursive_definition

false

pt_out

*IB_Lock_outo’

“IB_Lock_ocutO (PTCut IB_Opcode_out IB_Addr_out IB_Data_out IB_EBES_out
IB_BE_out IB_Lock_out IBA_Opcode_out PB_Opccde_out
PB_Data_out)

= IB_Lock_out”;;

let IBA_Opcode_outO = new_recursive_definition

false

pt_out

*IBA_Opcode_outoO’

~“IBA_Opcode_outO (PTOut IB_Opcode_out IB_AAddr_out IB_Data_out IB_BS_out
IB_BE_out IB_Lock out IBA_Opcode_out PB_Opcode_out
PB_Data_out)

= IBA_Opcode_out”;;

let PB_Opcode_outO = new_recursive_definition

false

pt_out

‘PB_Opcode_outo*

“PB_Opcode_out0 (PTOut IB_Opcode_out IB_Addr_out IB_Data_out IB_BS_out
IB_BE_out IB Lock_out IBA_Opcode_out PB_Opcode_out
PB_Data_out)

= PB_Opcode_out”;;

let PB_Data_outO = new_recursive_definition

false

pt_out

‘PB_Data_outo’

“PB_Data_outO (PTOut IB_Opcode_out IB_Addr_out IB_Data_out IB_BS_out
IB_BE_out IB_Lock_out IBA_Opcode_out PB_Opcode_out
PB_Data_out)

= PB_Data_out”;;

lat Out_CASES =
prove_cases_thm (prove_induction_thm pt_out);;

let PTOut_Selactors_Work = prove_thm
{’PTOUt_Selectors_Work’,

“ip:pt_out.

P = (PTOut (IB_Opcode_outO p) (IB_AdAr_outO p) (IB_Data_outO p)
(IB_BS_outO p} (IB_BE_outO p) (IB_Lock_outO p)
(IBA_Opcode_outO p) (PB_Opcode_outO p) (PB_Data_cuto p))~,

GEN_TAC

THEN STRUCT_CASES_TAC (SPEC “p:pt_out” Out_CASES)

THEN REWRITE_TAC [IB_Opcode_outO; IB_Addr_outO; IB_Data_outO; IB_BS_outoO;
IB_BE_outO; IB_Lock_outO; PB_Opcode_outO; PB_bata_outO;
IBA_Opcode_ocuto]

Y

close_theory():;
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Pile: ptransp_def.ml

Author: (c) D.A. Pura 1992-93

Date: 2 March 1993

This file contains the ml source for the trans-level specification of the

P-Port of the FTEP PIU, an ASIC devsloped by the Embedded Processing
Laboratory, Boeing High Technology Center.

________________________________________________________________________________ 9%
set_search_path (searchb_path() @ ['/hom./.lviss/dfura/ftnp/piu/hol/pport/‘;

' /home/elvis6/dfura/ftep/piu/hol/1ib/’;

* /home/elvisé/dfura/hol/Library/toocls/’

1134
set_flag (‘timing‘,true);;
system ‘rm ptransp _def.th’;;
new_theory ‘ptransp_def’;;
map new_parent [‘ptauxp_def’; 'array_def’; ‘'wordn _def’];;
B m m = m———— e mmmmmmemmm = e—meemmm e mmme o — o m e mmmemmmes—oeoosoo——oo—---oose
Next state definition for P-Port instructionms.

................................................................................ %

let PT WriteNSF_A = new_definition
(‘PT_WriteNSF_A’,
#1 (s i1pt_state) (e :pt_env) .
PT_WriteNSF_A s e =

let new_PT_fsm _state = PA in
let new_PT rqt = F in
let new_PT_lock_ = PB_Lock_inE e in
(PTState new_PT_fsm_state new_PT_rqt new_PT_lock_)"

Vi

let PT WriteNSF_H = new_definition
('PT_WriteNSF_H',
#) (s :pt_state) (e :pt_env)
PT_WriteNSF_H s e =

let new_PT_fsm_state = PH in
let new_PT _rqt = F in
let new_PT_lock_ = PB_Lock_inE e in
(PTState new_PT_fem_state new PT_rqt new_PT _lock_)”"

Vis

let PT_ReadNSF_A = new_definition
(‘PT_ReadNSPF_A~‘,
#{ (s :pt_state) (e :pt_env) .
PT_ReadNSF_A 8 @ =

let new_PT_fem_state = PA in
let new_PT rqt = F in
let new_PT lock_ = PB_Lock_inE e in
(PTState new_PT_fsm_state new_PT_rqt new_PT _lock_ )~

Yiz

let PT_ReadNSP_H = new_definition
(‘PT_ReadNSF_H’,
“| (s :pt_state) (e :pt_env)
PT_ReadNSF_H s @ =

let new_ PT_fem_state = PH in
let new_PT_rqgt = F in
let new_PT_lock_ = PB_Lock_inE e in
(PTState new_PT_fsm_state new_PT rqt new_PT_lock_)”

output definition for P-Port instructions.
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let PT _WriteOF = new_definition
(‘PT_WriteOP’,
“] (s :1pt_state) (e :pt_env) .
PT_WriteOF s o =

let IB_Opcode_out = PB_Opcode_inE e in
let IB_AddAr_out = PB_Addr_inE e in
let IB_Data_out = PB_Data_inE e in
let IB_BS_out = PB_BS_inE e in
let IB_BE_out = PB_BE_inE e in ="
let IB_Lock_out = PB_Lock_inE e in
let IBA_Opcode_out = IBAM_Ready in
let PB_Opcode_ocut = PBS_Ready in
let PB_Data_out = ARBN in

(PTOUt IB_Opcode_out IB_Addr_out IB_Data_out IB_BS_out IB_BE_out
IB_Lock_out IBA_Opcode_out PB_Opcode_out PB_Data_out)”
)i

let PT_ReadOF = new_definition
(‘PT_ReadoP’,
#“1 (s :pt_state) (e :pt_env) .
PT_ReadOF 5 & =

let IB_Opcode_out = PB_Opcode_inE e in
let IB_Addr_out = PB_Addr_inEK e in
let IB_Data_out = ARBN in
let IB_BS_out = PB_BS_inE e in
let IB_BE_out = PB_BE_inE e in
let IB_Lock_out = PB_Lock_inE e in
let IBA_Opcode_out = IBAM_Ready in
let PB_Opcode_out = PBS_Ready in
let PB_Data_out = IB_Data_inE e in

(PTOUut IB_Opcode_out IB_Addr_out IB_Data_out IB_BS_out IB_BE_out
IB_Lock_out IBA_Opcode_out PB_Opcode_out PB_Data_out)”

let PT_Exec = new_definition
(’PT_Bxec’,
“! (ptl :PTI) (s :timeT->pt_state) (e :timeT->pt_env) (p :timeT->pt_out)
(t :timeT) .
PT Exec pti s e p t =
(Rst_Opcode_inE (e t) = RM_NoResst) /\
(IB_Opcode_inE (e t) = IBS_Ready) /\
(IBA_Opcode_inE (e t) = IBAS_Ready) /\
((pti = PT_Write) =>
({(PB_Opcode_inE (e t) = PBM_WriteLM) \/
(PB_Opcode_1inE (e t) = PBM_WritePIU) \/
(PB_Opcode_inE (e t) = PBM_WritecCB))
% (pti = PT_Read) % |
((PB_Opcode_inE (e t) = PEM_ReadlM) \/
(PB_Opcode_inE (e t) = PEM_ReadPIU) \/
(PB_Opcode_inE (e t}) = PEM_ReadCB)))”
Yii

let PT_PreC = new_prim rec_definition
(’PT_PrecC’,
“(PT_PreC (pti:PTI) s e p 0 =
~(PT_fsm_statesS (s 0) = PD) /\
(PT_rqtsS (s 0) = F)) /\
(PT_PreC pti s e p (SUC t) =
~(PT_fsm_statesS (s (SUC t)) = PD) /\
(PT_xqgt8 (s (8UC t)) = F) /\
{(PT_Bxec PT_Write s e p t /\ PT_PreC PT Write s ep t) \/
(PT_Exec PT_Read s e p t /\ PT_PreC PT_Read s e p t}))”
Yii
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let PT_PostC = new_definition
('PT_PostC’,
»y (pti 1PTI) (s :timeT->pt_state) (e :timeT->pt_env) (p itimeT->pt_out)
(t :timeT)
PT_PostC pti s ep t =
(pti = PT_Write) => (((s (t+l) = PT_WriteNSPF_A (s t) (e t}) \/
(s (t+l) = PT WriteNSF_H (s t) (e t})) /\
(p t = PT_WriteOF (s t) (e t}))
% (pti = PT_Read) % | (((s (t+l) = PT _ReadNSF_A (s t) (e £)) \/
(s (t+1) = PT ReadNSF_H (s t) (e t)}) /\
(pt = PT_ReadOF (s t) (e t)))” -

Vi

let PT_Correct = new_definition

('PT_Correct’,

#) (pti :PTI) (s :timeT->pt_state) (e :timeT->pt_env) (p ttimeT->pt_out)
(t stimeT)

PT _Correct pti s e p t =

PT _Exec pti s e p t /\
PT _PreC pti s e p ¢t
x>
PT_PostC pti s e p t~

yii

let PTSet_Correct = new_definition
(*PTSet_Correct’,
“y (8 :timeT->pt_state) (e :timeT->pt_env} (p :timeT->pt_out)
PTSet_Correct s e p = ! (pti:PTI)(t:timeT) . PT_Correct pti s ep t”
Yis

close_theory();:

PPN SRS L S S PSR bbbt
File: ptabs_def.ml
Author: (c) D.A. Pura 1992-93
Date: 6 March 1993

set_search_path (search_path() @ {’/bome/elvis6/dfura/ftep/piu/hol/pport/‘;
* /home/elvis6/dfura/ftep/piu/bol/1lib/’;
‘/home/elvis6/dfura/hol/Library/tocls/’;
‘ /home/elvis6/dfura/hol/ml/’
IRFE

set_flag (‘timing’,true);;
system ‘rm ptabs_def.th’;;
new_theory ‘ptabs_def’;;

map new_parsnt [’piunux_dot';‘ptauxp_d.t';'p;ux_dot';'nrray_dof';'wordn_dof';
'bnln_dof‘y't-mploqic_dot')‘ptrun-p_dof';'pclock_dot'];;

new_type_abbrev (’time’,”:num”);;
new_type_abbrev (’timeT’,”:num”);;
new_type_abbrev (’timeC’,”:num”);;

% L_Bus start-of-transacticn signal. %
let ale_sig pb = new_definition
(‘ale_sig pb’,
~#| (@' :timeC->pc_env) .
ale_sig pb &’ = \u’:timeC. ~BSel(L_ads E (e’ u’)) /\ BSel(L_den_ B (e’ u’))”
Yis

% I_Bus start-of-transaction signal for the P Process. %

let ale_sig _ib = new_definition
(‘ale_sig_ib’,
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“! (p’ :timeC->pc_out)
ale_sig ib p’ = \u’:timeC. BSel(I_hlda_©O (p‘ u‘)) /\
((BSel(I_male_O (p’ u’)) = LO) \/
(BSel(X_rale_O (p’ u’)) = LO) \/
(BSel(I_cale_O (p’ u‘)) = F))”~ <
Vi

% I_Bus end-of-transaction signal (I-Bus master perspactive). %
let ack_sig_ib = new_definition
(‘ack_sig ib‘,
“! (e’ :timeC->pc_env) (p’ :timeC->pc_out) .
ack_sig ib e’ p’' =
\u’:timeC. (BSel(I_last_O (p’ u’)) = LO) /\ ~BSel(I_srdy E (e‘ u’))”
Yis

% I_Bus end-of-data-word signal - transaction not finished. %
let rdy_sig_ib = new_definition
(‘rdy_sig_ib’,
“] (o' 1timeC->pc_env) (p’ :timeC->pc_out)
rdy_sig_ib e’ p’' =
\u’:timeC. (BSel(I_last O (p‘’ u’)) = HI) /\ ~-BSel(I_srdy R (e’ u‘))”

let PB_Slave = new_definition
(‘PB_Slave’,
~“Pp_Slave (pti :PTI)
(e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e’ :timeC->pc_env) (p’ :timeC->pc_out) (tp’ :timeC) =

% slave-zeady 0,1,2,3 times. %

let t’xdy0 = @Gu‘. NTH_TIME_FALSE 0 (bsig L_ready O p‘) tp’ u’ in
let t‘rdyl = @u’. NTH_TIME_FALSE 1 (bsig L_ready O p’) tp’ u’ in
let t‘rdy2 = @u’. NTH _TIMBR PALSE 2 (bsig L_ready_O p‘) tp’ u’ in
let t‘rdy3 = @u’. NTH_TIME_FALSE 3 (bsig L_ready O p‘) tp’ u’ in

let write = (ASel(L_wrR (e’ tp’))) in
let remad = (-write)} in
let bs = (VAL 1 (SUBARRAY (BSel(L_ad_inR (e’ tp’))) (1,0))}) in
% end-of-transaction time. %
let t‘ack = @u’. NTH_TIME_PALSE bs (bsig L_ready_©O p’) tp‘ u’ in
let valid_rqgt =
(lu’. LESS_THAN_ N_TIMES_PFALSE bs (bsig L_ready O p’) tp’ u’ ==>
STABLE_FALSE (ale_sig pb e’) (tp’‘+1,u’+l)) in
let valid_ack =
((7t’ack. N_TIMES_FALSE bs (bsig L_ready O p‘) tp’ t‘ack) /\
(STABLE_AB_OFFn (sig L_ad_outO p’) (tp’,tp’)) /\
(write ==a>
(lu’. STABLE_PALSE (ale_sig pb e’) (tp‘+l,u’) ==>
STABLE_AB _OFFn (slg L_ad_outO p’) (tp’+1,u’))) /\
(lu’. STABLE_FALSE (ale_sig pb e’) (t’ack,u’) ==>
STABLE_AB_OFFn (sig L_ad_outO p’) (t’ack+i,u’))) in
let lmem =
((ELEMENT (ASel(L_ad_inE (e’ tp’))) (31) = P) /\
(~(SUBARRAY (ASel(L_ad_inE (e’ tp‘))) (25,24) = (WORDN 1 3)))) in

let piu =
( (ELEMENT (ASel(L_ad_inE (e’ tp’))) (31) = F) /\
(SBUBARRAY (ASel(L_ad_inE (e’ tp‘))) (25,24) = (WORDN 1 3))) in

let cbhbus =
(ELEMENT (ASel(L_ad_inE (e’ tp‘))) (31) = T) in
let dw0 =
((write /\ STABLE_AE (sig L_ad_inE e’) (tp’+1,t’rdy0))
=> (ASel(L_ad inE (e’ t‘xrdy0))) | ARBN) in
let dwl =
((write /\ (bs > 0) /\ STABLE_AB(sig L_ad_inE e’) (t’rdy0+1,t ‘rdyl))
=> (ASel(lL_ad inE (e’ t’rdyl))) | ARBN) in
let dw2 =
((write /\ (bs > 1) /\ STABLE_AB(sig L_ad_inE e’} (t‘rdyl+l,t’‘rdy2})
=> (ASel(L_ad_inE (e’ t‘rdy2))) | ARBN) in
let dwl =
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((write /\ (bs > 2) /\ STABLE_AB(sig L_ad_inE e’) (£t 'rdy2+1,t’rdy3))

=> (ASel(L_ad_inE (e’ t‘’rdy3))) | ARBN) in
let bed = (ASel(L_be_E (e’ tp’))) in
let bel =

({(bs > 0) /\ STABLB _AB(sig L_be_E e’)(t’'rdy0+l,t’'rdyl))

=> (ASel(L_be_R (e’ t‘'rdyl))) | ARBN) in
let bel =

{((bs > 1) /\ STABLE_AB(sig L_be_B e’)(t’rdyl+l,t’rdy2))

=> (ASel(L_be_B (e’ t‘rdy2))) | ARBN) in
let bel =

{(((bs > 2) /\ STABLE_AB(sig L_be_E e’)(t‘rdy2+1,t rdy3))

2> (ASel(L_be_B (e’ t’'rdy3))) | ARBN) in
let dr0 = (wordnVAL (BSel(L_ad_outo (p’ t‘rdy0)))) in
let drl = ((bs > 0) => wordnVAL (BSel(L_ad outO (p’ t‘xdyl))) | ARBN) in
let dAr2 = ((bs > 1) => wordnVAL (BSel(L_ad_outO (p’ t’‘rdy2))) | ARBN) in
let dr2 = ((bs > 2) => wordnVAL (BSel(L_ad_outO (p’ t‘xrdy3))) | ARBN) in

((PB_Opcode_inE (e t) =
valid rqt =>
(lmem => (write => PBM WritelM | PBM_ReadLM) |
piu => (write => PBM_WritePIU | PBM_ReadPIU) |
cbus => (write => PBM_WriteCB | PBM_ReadCB) | PEM_Illegal) |
PEM_Illegal) /\
(PB_Addr_inR (e t) = SUBARRAY (ASel(L_ad_inR (e’ tp’))) (25,2)) /\
(PB_Data_inE (e t) =
ALTER (ALTER (ALTER (ALTER ARBN 0 dw0) 1 dwl) 2 dw2) 3 dw3) /\
(PB_BS_inE (e t) = SUBARRAY (BSel(L_ad_inE (e’ tp’)}) (1,0)) /\
(PB_BE_inE (e t) =
ALTER (ALTER (ALTER (ALTER ARBN 0 beO) 1 bel) 2 be2) 3 be3) /\
(PB_Lock_inE (e t) = BSel(L_lock_E (e’ tp‘})) /\

(PB_Opcode_outO (p t) = (valid_ack => PBS_Ready | PBS_Illegal)) /\
(PB_Data_outO (p t) =
ALTER (ALTER (ALTER (ALTER ARBN 0 dr0) 1 drl) 2 dr2) 3 Aar3))”

let IBA_PMaster = new_definition
( 'IBA_PMaster’,
“IBA_PMaster (pti :PTI)
(e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e’ :timeC->pc_env) (p’ :timeC->pc_out)} =
(IBA_Opcode_inE (e t) =
((lu’. ?v’. STABLE_PALSE_THEN_TRUE (bsig I_bold_ E e') (u’',v')) /\
(lu’. CHANGES_FALSE (bsig I_crqt_O p’) u’ ==>
(2v’. (' < v') /\
STABLE_TRUE_THEN_PALSE (bsig I_cgnt E e’} (u’,v’))) /\
(tu’. BSel(I_crqgqt O (p’ u’)) ==> BSel(I_cgnt E (e’ u’))) /\
(tu’. ~BSel(I_cgnt E (e’ u’)) =m=>
(BSel(I_hold E (e u’)) /\ BSel(I_hold E (e’ (u’-1))))}))
=> IBAS_Ready | IBAS_Illegal) /\

(IBA_Opcode_ocutO (p t) =
({(!u’. ?7v’. STABLE_FALSE_THEN_TRUE (bsig I_hlda_o0 p’) (u’,v*}) /\
(tu’. CHANGES_FALSRE (bsig I_hold E e’} u’ ==>
(Pv’. (0’ < v') /\
STABLE_TRUE_THEN_FALSE (bsig I_hlda_O p‘) (u’,v’))))
=> IBAM _Ready | IBAM_Illegal)}”

let IB_PMaster = new_definition
('IB_PMaster’,
“1B_PMaster (pti :PTI)
(e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e’ :timeC->pc_env) (p‘ :timeC->pc_out) (ti’ :timeC) =
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let write = (BLEMENT (BSel(I_ad_outO (p’ ti‘))) (27) = HI) in
let read = (ELEMENT (BSel(I_ad_outO (p’ ti’))) (27) = LO) in
let bs =
(VAL 1 (SUBARRAY {(wordnVAL (BSel(I_ad_outo (p’ ti’))})) (25,
let lmem = (BSel(I_male_O (p’ ti’)) = LO) in
let piu = (BSel(I_rale_O (p’ ti’)) = LO) in
let cbus = (BSel(I_cale_O (p’ ti’)) = P) in
let valid_rqt = % I-Bus master control signals valid %
((lmem ==> (~piu /\ ~cbus)) /\
(piu ==> (~cbus)) /\ b
(?u’. STABLE_HI_THEN_LO (bsig I_last_O p‘) (ti’,u‘))) in
let valid_ack = % I-Bus slave control signals valid %
{(?7u’. STABLE_TRUE_THEN_FALSE (bsig I_srdy B e’) (ti’+l,u’
(tu’. rdy_sig ib e’ p’ u’ ==>
(?v’. STABLE_TRUR_THEN_FALSE (bsig I_srdy K e‘) (u’
% end-of -active-transaction time %

24))) in

}) /N

+1,v‘)))) in

let t’ack = @Gu’. STABLE_FALSE_THEN_TRUE (ack_sig ib e’ p’) (ti’,u’) in
% slave_ready 0,1,2,3 times %
let t’rdy0 = @u’. NTH_TIMB_PALSE 0 (bsig I_srdy_ XK e’) (ti’+1l) u’ in
let t’'rdyl = @u’. NTH_TIME_FALSE 1 (bsig I_srdy K e’) (ti’+l) u’ in
let t’'rdy2 = @u’. NTH_TIMB_FALSE 2 (bsig I_srdy E e’) (ti’+1) u’ in
let t’rdyd = @u’. NTH_TIME_FALSE 3 (bsig I_srdy E e‘) (ti’+1l) u’ in
% data-valid predicates for write-data words 0,1,2,3 %
let av0 = (t’'rdy0 <= t’ack /\

STABLR_AB (sig I_ad_outO p’) (ti‘+l,t‘rdy0)) 4in
let A&vl = (t’rdyl <= t’ack /\

STABLE_AB (sig I_ad_outO p’) (t’'rdy0O+1,t’rdyl)) im
let dv2 = (t‘rdy2 <= t’ack /\

STABLE_AR (sig I_ad _outo p’) (t‘rdyl+l,t’'rdy2)) in
let dv3 = (t’'rdy3 <= t‘ack /\

STABLER_AB (sig I_ad_outO p’) (t’rdy2+1l,t’‘rdy3)) in
% write-data words 0,1,2,3 %
let A0 = (dv0 a> wordnVAL (BSel(I_ad _outO (p’' t’'rdy0))) ARBN) in
let dl = (dvl => wordnVAL (BSel(I_ad outO (p’ t‘rdyl))) ARBN) in

|
|

let d2 = (dvl => wordnVAL (BSel(I_ad _outO (p‘’ t‘rdy2))) | ARBN) in
|

let A3 = (dv3d => wordnVAL (BSel(I_ad_outO (p’ t’rdy3)))
% byte-enable-valid predicates for byte snables 1,2,3 %
let bvl = (t‘rdy0 <= t’ack /\

STABLE_AB (eig I_be_©O p’) (ti’+l,t'rdy0)) in
let bv2 = (t’rdyl <= t’ack /\

STABLE_AB (sig I_be_O p’) (t'rdy0+1,t’'rdyl)) in
let bv3d = (t‘rdy2 <= t’ack /\

STABLE_AB (sig I_be O p’) (t’rdylel,t’'rdy2)) in
% byte enables 0,1,2,3 %
let b0 = NOTN 3 (wordnVAL (BSel(I_be_O (p’ ti‘’)))) in
let bl = (bvl => NOTN 3 (wordnVAL (BSel(I_be_O (p’ t‘rdy0))))
let b2 = (bv2 => NOTN 3 (wordnVAL (BSel(I_be_O (p‘ t'rdyl))))
let b3 = (bv3d => NOTN 3 (wordnVAL (BSel(I_be_O (p’ t'rdy2))))
% data-valid predicates for read-data words 0,1,2,3 %
let ov0 = (t’rdy0 <= t‘ack) inm
let evl = (t’rdyl <= t’ack) in
let ev2 = (t’'rdy2 <= t‘ack) in
let ev3 = (t‘rdy3 <= t‘ack) in
% read-data words 0,1,2,3 %
let o0 = (ev0 => BSel(I_ad_inE (e’ t’rdy0)) | ARBN) in
let el = (evl => BSel(I_ad_inE (e’ t’rdyl)) | ARBN) in
let 2 = (ev2 => BSel(I_ad_inE (e’ t’rdy2)) | ARBN) in
let @3 = (ev3 => BSel(I_ad_inE (e’ t‘’rdy3)) | ARBN) in

((IB_Opcode_outd (p t) =

(valid_rqt /\ write /\ lmem) => PBM_WriteLM |

{valid_rqt /\ write /\ piu) => PBM_WritePIU |

(valid_rgt /\ write /\ cbus) => PBM_WritecCB |

{valid_rgt /\ read /\ lmem) => PBM_ReadLM |

(valid_rqgt /\ read /\ piu) => PEM ReadPIU |

(valid_rqt /\ read /\ cbus) => PBM_ReadCB | PBM Illegal) /
(IB_Addr_outo (p t) =

SUBARRAY (wordnVAL (BSel(I_ad_outOo (p‘’ ti‘)))) (23,0)) /\
(IB_Data_out® (p t) =

ALTER (ALTER (ALTER (ALTER ARBN O d40) 1 d1) 2 d2) 3 43) /\
(IB_BS_outO (p t) =
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| ARBN) in
| ARBN) in
| ARBN)} in

\



(ti’+1,t’rdy0)) => WORDN 1 01
(ti7+1,t°xdy0) /\

(t‘rdy0O+1,t’'rdyl)) => WORDN 1 1
(ti‘+1,t’'rayl) /\

(t’rdyl+l,t‘rdy2)) => WORDN 1 2 |
(ti’+1,t'rday2) /\

(t'ray2+1,t’xrdy3)) => WORDN 1 3 | ARBN)

(STABLE_LO (bsig I_last O p
(STABLB_HI (bsig I_last O p
STABLE_LO (bsig I_last O p
(STABLE_HI (bsig I_last O p
STABLE_LO (bsig I_last O p
(STABLE_HI (bsig I_last O p
STABLE_LO (bsig I_last_O p
(IB_BE_outO (p t) =
ALTER (ALTER (ALTER (ALTER ARBN 0 b0) 1 bl) 2 b2) 3 b3) /A

« s s s oaowoa

(IB_Opcode_inB (e t) = valid _ack => IBS_Ready | IBS_Illegal) /\
(IB_Data_inE (e t) =
ALTER (ALTER (ALTER (ALTER ARBN 0 e0) 1 al) 2 e2) 3 @3))”
)i

let Rst_Slave = new_definition
(‘Rst_Slave’,
“Rst_Slave (pti :PTI) (e itimeT->pt_env) (t :timeT) (e’ itimeC->pc_env) =
Ret_Opcode_1inE (e t) =
(1u’rtimeC. BSel(RstE (e’ u’)) = F) => RM NoReset i RM_Illegal”
Yis

let PStateAbs = new_definition
(’PStateAbs’,
«»pStateAbs (pti :PTI) (s :timeT->pt_state) (e :timeT->pt_env)
{(p :timeT->pt_out) (t itimeT) (s’ :timeC->pc_state)
(e’ :timeC->pc_env) (D’ :timeC->pc_out) (tp’ :timeC) =

% (t' = 0) %

(~(P_fsm _statesS (s’ 0) = PD) /\

(P_rqgts (s’ 0) = F) /\

(P_lock_8 (s’ 0) = T)) /\

({tp’ > 0) ==>
(P_fsm_statesS (s’ tp’) = PT_fsm_stateS (s t)) /\
(P_xqtsS (s’ tp’) = PT_xrqtS (s t)) /\

(P_lock_S (s’ tp’) = PT_lock 8 (s t))) /\

(ttp’suc:timeC.

NTH_TIME_TRUE (SUC t) {(ale_sig pb e’) 1 tp’suc ==>
(PT_fsm_states (s (t+l)) = P_fsm states (s’ tp’suc)) /\
(PT_Tqts (s (t+l)) = P_rqts (s’ tp’suc)) /\
(PT_lock_8 (s (t+1)) = P_lock_S (s’ tp’suc)))”

Yis

let PTAbs = new_definition
(*PTADbs’,
«pTAbs (pti :PTI) (s :timeT->pt_state) (e 1timeT->pt_env)
(p :timeT->pt_out) (t :timeT) (8’ itimeC->pc_state)
(e’ itimeC->pc_env) (p’ :timeC->pc_out) =

(PT _Exec pti s e p ¢
==> 7tp’. NTH_TIME_TRUE t (ale_sig pb e’) 0 tp’ /\ (tp’ > 0)) /\
(1tp’. NTH_TIME_TRUE t (ale_sig pb e’) 0 tp’
==> (Rst_Slave pti e t e’ /\
PB_Slave pti e p t e’ p’ tp’ /\
IBA_PMaster pti e p t @’ D’ /\
PStateAbs pti s e p t 8’ @’ P’ tp’)) /\
(1ti’. NTH_TIMEB_TRUE t (ale_sig ib p’) 0 ti’
==> IB_PMaster pti e p t e’ p’ ti”)”
Vi

let PTAbsSet = new_definition

(‘PTAbsSet’,

#pTPAbsSet (s :timeT->pt_state) (e :timeT->pt_env) (p itimeT->pt_out)

(s’ itimeC->pc_state) (e’ :timeC->pc_env) (p’ :timeC->pc_out) =
1 (pti:PTI) (t:timeT). PTAbs pti s e p t 8’ @’ p'"

Y1t
loadf ‘aux_defs’;:
let ASel = definition ‘piuaux_def’ ‘AsSel’;,
let BSel = definition ‘piuaux_def’ ‘BSel’;;

let PB_Addr_in_ISO = prove_thm
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(’PB_Addr_in_IS0’,
“1 (pti :PTI) (e :timeT->pt_env) (p :timeT->pt_ocut) (t :timeT)
(e’ itimeC->pc_env) (p’ :timeC->pc_out) (t’ :timeC)
PB_Slave pti e p t e D’ t’ ==m>
(PB_Addr_4inR (e t) = SUBARRAY (FST(L_ad_inE (e’ t‘})) (25,2))",
REWRITE_TAC [EXPAND_ LRT_ RULE PB_Slave;ASel]
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TACI[]

Yii

let PB_BS_in_ISO = prove_thm e

(‘PB_BS_in_1I80°’,

“1 (pti :PTI) (e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)

(e’ :timeC->pc_env) (p’ :timeC->pc_out) (t’ :timeC)
PB_Slave pti s p t @’ D’ t’ ==m>
(PB_BS_1inE (e t) = SUBARRAY (SND(L_ad_inE (e’ t’))) (1,0))”,

REWRITE_TAC [EXPAND_LET_RULE PB_Slave;BSel]

THEN REPREAT STRIP_TAC

THEN ASM_REWRITEB_TACI[]

Vi

let RM_Opcode_in_ISO = prove_thm

(‘RM_Opcode_in_180"’,

“1 (pti :tPTI) (e :timeT->pt_env) (t :timeT) (e’ :timeC->pc_env) .

Rst_Slave pti e t e’ =a>

(Rest_Opcode_inEk (e t) =
(lu’:timeC. BSel(RstE (e’ u’)) = F) => RM NoReset | RM_Illegal)”,

REWRITE_TAC [Rst_Slave;BSel]

THEN REPREAT STRIP_TAC

THEN ASM_REWRITE_TACI[)
Y1

let IB_Opcode_in_IS0O = prove_thm
(' IB_Opcode_in_Is0’,
#} (pti :PTI) (e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e’ :timeC->pc_env) (p’ :timeC->pc_out) (ti’ :timeC) .
IB_PMaster Dti e p t @’ P’ ti’ =a>
(IB_Opcode_inE (e t) =
({?7u’. STABLE_TRUE_THEN_FALSE (beig I_srdy E e‘) (ti’+l,u’)) /\
(tu’. rdy_sig_1ib e’ p’' u’ ==>
(?v’. STABLE_TRUE_THEN_FALSE (bsig I_srdy E e’) (u’+l,v‘))))
=> IBS_Ready | IBS_Illegal)”,
REWRITE_TAC [EXPAND_LET_RULE IB_PMaster;BSel]
THEN REPREAT STRIP_TAC
THEN ASN_REWRITE_TAC(]
Vs

let IBA_Opcode_in_ISO = prove_thm
('IBA_Opcode_in_ISO°‘,
*1 (pti :PTI) (e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e’ 1timeC->pc_env) (p‘ :timeC->pc_out) (t’ :timeC) .
IBA_PMaster pti e p t @' P’ ==>
{IBA_Opcode_inE (e t) =
{({tu’. ?v’. STABLE_FALSE_THEN_TRUE (bsig I_hold R e’} (u’,v’}) /\
{(tu’'. CHANGES_PALSE (bsig I_crgt_O p’') u’ ==>
(v, (u’ < v’) /\
STABLE_TRUE_THEN_FALSE (bsig I_cgnt_E e’) (u‘,v’))) /\
(tu’. BSel(I_crqt_O (p’ u’)) ==> BSel(I_cgnt_ B (e’ u‘))) /\
(tu’. ~BSel(I_cgnt_B (e’ u’'})) ==>
(BSel(I_hold B (e’ u’)) /\ BSel(I_hold B (e’ {u’-1))))))
=> IBAS _Ready | IBAS_Illegal)”,
REWRITE_TAC (EXPAND_ LET RULE IBA_FMaster;BSel]
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC(]
V11

let IB_Addr_out_ISO = prove_thm
(’IB_Addr_out_1I80°,
“! (ptl :PTI) (e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e’ 1timeC->pc_env) (p’ stimeC->pc_ocut) (t’ :timeC)
IB_PMaster Dti e p t &’ p’ t’/ ==>
(IB_Addr_outo (p t) =
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SUBARRAY (wordnVAL(SND(I_ad_outo (p’ t')))) (23,0)}",
REWRITE_TAC [EXPAND_LET_RULE IB_PMaster; BSel]
THEN REPBAT STRIP_TAC
THEN ASM_REWRITE_TAC[]
Yis

let IB_BS_out_ISO = prove_thm
(‘IB_BS_out_IS0’,
)y (pti :PTI) (e :timeT->pt_env) (p :timeT->pt_out) (t :timeT)
(e :timeC->pc_env) (p’ :timeC->pc_ocut) (t’ :timeC)
IB_PMaster pti e p t @’ p’ t’ ==>
(let t’rdy0 = @u’. NTH_TIME_FALSE O(bsig I_srdy B e’)(t’ + 1l)u’ in
let t’'rdyl = @u’. NTH_TIME_FALSRE 1(bsig I_srdy B e’)(t’ + 1l)u’ in
let t’'rdy2 = @u’. NTH_TIME_FALSE 2(bsig I_srdy B e’)(t’ + 1)u’ in
let t’rdy3 = @u’. NTH_TIME_FALSE 3(bsig I_srdy E e’)(t’ + l)u’ in
(IB_BS_cutOo(p t) =
(STABLE_LO(bsig I_last_O p'i(t’ + 1,t’'rdy0) => WORDN 1 0 |
( (STABLE_HI (bsig I_last O p‘)(t’ + 1,t'rdy0) /\
STABLE_LO(bsig I_last_O p’)(t’rdy0 + 1,t’'rdyl)) => WORDN 1 1 |
{ (STABLE_HI (bsig I_last_O p‘)(t’ + 1,t’rdyl) /\
STABLE_LO(bsig I_last O p‘)(t’rdyl + 1,t’'rdyl)) => WORDN 1 2 |
((STABLE_HI(bsig I_last O p‘){(t’ + 1,t‘rdy2) /\
STABLE_LO (bsig I_last_O p’){t‘rdy2 + 1,t’'rdy3)) => WORDN 1 3 |
ARBN) ))))}) ",
EXPAND_LET_TAC
THEN REWRITE_TAC [BXPAND_LRET_ RULE IB_PMaster;BSel]
THEN REPEAT STRIP_TAC
THEN ASM_REWRITE_TAC([]
Vi

close_theory():

4.3 M-Port Transaction-Level Specification

This section contains the theories mtauxp_def, mtransp_def, and mtabs_def, defining the M-Port trans-
action-level data structures, interpreter, and abstraction, respectively.

PRSP P EEEE L LTS SR LR tbeteb et beieietutei it
File: mtauxp_def.ml
Author: (c) D.A. Fura 1993
Date: 2 March 1993

This file contains types and definitions for the transaction-level
specification of the P-Process of the PIU M-Port.

set_flag (’timing’,true);;

set_search_path (search_path() @ ['/home/elvisé/dfura/ftep/piu/hol/lib/’;
' /home/elvisé/dfura/ftep/piu/hol/mport/‘;
' /home/elvis6/dfura/hol/Library/tools/’

1}ss

system ‘rm mtauxp_def.th’;;

new_theory ‘mtauxp_def’;;

map new_parent [’'maux def’};;

new_type_abbrev (‘time’, “:num”);;

new_type_abbrev (’timeT‘, “:inum”);;
new_type_abbrev (’wordn’, # pum->bool”) ;;
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new_type_abbrev (’‘wordmnn’, #“:num->wordn”);;

Ry e e e e e e
Abstract data type for the M-port instruction set.
................................................................................ %
leat MTI =
define_type ‘MTI’
'MTI = MT_Write | MT Read | MT_Idle’;;
g g gy Py Sy Sieemacca—aaoa
Abstract data type for the M-Port transaction opcodes.
................................................................................ %
% P-Bus Master Opcodes %
let pbmop =
define_type ‘pbmop’
‘pbmop = PBM_WriteLM | PBM _WritePIU | PBM_WriteCB | PBM_ReadLM |
PBM_ReadPIU | PBM_ReadCB | PBM Illegal’;:;
% I-Bus Slave Opcodes %
let ibsop =
define_type ‘ibsop’
‘ibsop = IBS_Ready | IBS_Idle | IBS_Illegal’;;
% I-Bus Arbitration-Master Opcodes %
let ibamop =
define_type ’‘ibamop’
‘ibamop = IBAM_FrocP | IBAN_ProcC | IBAM Illegal’;;
% M-Bus Master Opcodes %
let mbmop =
define_type ‘mbmop’
‘mbmop = MBM WritelLM | MBM_ReadLM | MBM_Idle | MBM Illegal’;;
% M-Bus Slave Opcodes %
let mbscp =
define_type ’‘mbsop’
‘mbsop = MBS_Ready | MBS_Illegal’;;
% Reset Master Opcodses %
let mop =
define_type ‘rmop’
‘rmop = RM_NoReset | RM _Illegal’;;
R e = = = == = e e = e e mmmm ————
Abstract data type for the environment.
________________________________________________________________________________ %

let mt_env =
define_type ’‘mt_env’
‘mt_env = MTBnv pbmop wordn wordmnn wordn wordnn
mbsop wordnn
ibamop
Imop ‘)

let IB_Opcode_inE = new_recursive_definition
false
mt_env
‘IB_Opcode_inE’
“IB_Opcode_inE (MTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
NB_Opcode_in MB_Data_in IBAM_Opcode_in Rst_Opcode_in)
= IB_Opcode_in";;

let IB_Addr_inR = new_recursive_definition
false
mt_env
IB_Addr_AinE’
“IB_Addr_inE (MTEnv IB _Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
MB_Opcode_in MB_Data_in IBAM Opcode_in Rst_Opcode_in)
= IB_AddAr_in”";;
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let

let

let

let

let

let

let

let

let

IB_Data_inE = new_recursive_definition
false
mt_env
IB_Data_inR’
#«IB Data_inR (MTBnv IB_Opcode_in IB_Addr_in IB_Data_in IB BS_in IB_BE_in
MB_Opcode_in MB_Data_in IBAM_Opcode_in Ret_Opcode_in)
= IB_Data_in”;;

IB_BS_inE = new_recursive_definition
false
mt_env
*IB_BS_inB’
~#IB_BS_inE (MTEnv IB_Opcode_in IB_Addr_in IP_Data_in IB_BS_in IB_BE_in
MB_Opcode_in MB_Data_in IBAM_Opcode_in Rst_Opcode_in)
= IB BS_in";;

IB_BE_inE = new_recursive_definition
false
mt_env
‘IB_PE_inR’
«1IB_BE_3inE (MTEnv IB_Opcode_in IB_Addr_in IB Data_in IB_BS_in IB_BB_in
MB_Opcode_in MB_Data_in IBAM Opcode_in Rst_Opcode_in)
= IB_BE_in";;

MB_Opcode_inE = new_recursive_definition
false
mt_env
‘MB_Opcode_1inE’
“MB_Opcode_inE (MTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BR in
MB_Opcode_in MB_Data_in IBAM_Opcode_in Rat_Opcode_in)
= MB_Opcode_in";;

MB_Data_inE = new_recursive_definition
false
mt_env
‘MB_Data_inRE’
“MB_Data_inR (MTEnv IB_Opcode_in IB _Addr_in IB_Data_in IB_BS_in IB_BE_in
MB_Opcode_in MB_Data_in IBAM Opcode_in Rest_Opcode_in)
= MB_Data_in”;;

IBAM_Opcode_inE = new_xrecursive_definition
false
mt_env
' IBAM_Opcode_inE’
“IBAM_Opcode_inR (MTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
MB_oOpcode_in MB_Data_in IBAM_Opcode_in Rst_Opcods_in)
= IBAM_Opcode_in”;;

Rat_Opcode_inE = new_recursive_definition
false
mt_env
‘Rst_Opcode_inE’
“Ret_Opcode_inR (MTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
MB_Opcode_in MB_Data_in IBAM_Opcode_in Rst_Opcode_in)
= Rst_Opcode_in";;

Bnv_CASES =

prove_cases_thm (prove_induction_thm mt_env);;

PTEnv_Selectors_Work = prove_thm

( 'PTEnv_Selectors_Work',

“le:mt_env.

e = (MTBEnv (IB_Opcode_inE e) (IB_AAdr_inE e) (IB_Data_inR e) (IB_BS_inE e)
(IB_BE_inE e) (MB_Opcode_inE e) (MB_Data_inE e)
(IBAM_Opcode_inE o) (Rst_Opcode_inE e))",

GEN_TAC

THEN STRUCT_CASES_TAC (SPEC “e:mt_env” Env_CASES)

THEN REWRITE_TAC [IB_Opcode_inEK; IB_Addr_ingE; IB_Data_inB; IB_BS_inR;
IB_BE_inE; MB_Opcode_inE; MB_Data_inE; IBAM_Opcode_inB;
Rst_Opcode_inR]

Yi:
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let mt_out =
define_type ’‘mt_out’
‘mt_out = MTOut mbmop wordnn wordnn wordn ibsop wordmn’;;

let MB_Opcode_outO = new_recursive_definition
false
mt_out
‘MB_Opcode_out0’
“MB_Opcode_out0 (MTOut MB_Opcode_out MB_Addr_out MB_Data_out MB_BS_out
IB_Opcode_out IB_Data_out)
= MB_Opcode_out”;;

let MB_Addr_ outO = new_recursive_definition
false
mt_out
‘MB_Addr_outo’
“MB_Addr_outO (MTOut MB_Opcode_out MB_Addr_out MB_Data_out MB_BS_out
IB_Opcode_out IB_Data_out)
= MB_Addr_out”;;

let MB_Data_outO = new_recursive_definition
false
mt_out
‘MB_Data_outoO’
“MB_Data_outO (MTOut MB_Opcode_out MB_Addr ocut MB_Data_out MB_BS_out
IB Opcode_out IB_Data_out)
= MB_Data_out”;;

let MB_BS_outO = new_recursive_definition
false
mt_out
‘MB_BS_ outO’
“MB_BS_outO (MTOut MB_Opcode_out MB_Addr out MB_Data_out MB_BS_out
IB_Opcode_out IB_Data_out)
= MB_BS_out”;;

let IB_Opcode_outO = new_recursive_definition
false
mt_out
'IB_Opcode_outo’
“IB_Opcode_out0O (MTOut MB_Opcode_ocut MB Addr out MB_Data_out MB_BS_out
IB_Opcode_out IB_Data_out)
= IB_Opcode_out”;;

let IB Data_outO = new_rscursive_definition
false
mt_out
‘IB_Data_outo’
~“IB_Data_outO (MTOut MB_Opcode_out MB_Addr_out MB_Data_out MB_BS out
IB_Opcode_out IB_Data_out)
= IB_Data_out”;;

let Out_CASES =
prove_cases_thm (prove_induction_thm mt_ocut);;

let PTOuUt_Selectors_Work = prove_thm
(/PTOUt_Selectors_Work’,
“ipimt_out.
P = (MTOut (MB_Opcode_outO p) (MB_Addr_outO p) (MB_Data_outoO p)
(MB_BS_outO p)} (IB_Opcode_ocutO p) (IB_Data_outO p))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPBC “p:mt_out” Out_CASES)
THEN REWRITE_TAC [MB_Opcode_outO; MB_Addr_outO; MB_Data_outO; MB_BS_outO;
IB_Opcode_out0; IB_Data_out0]
)i

close_theory();;
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File: mtransp_def.ml
Author: (¢) D.A. Fura 1993
Date: 1 March 1993

This file contains the ml source for the trans-level specification of the
M-Port of the PTEP PIU, an ASIC developed by the Embedded Proces#ing
Laboratory, Boeing High Technology Center.

________________________________________________________________________________ %
set_search _path (search_path() @ [’ /home/elvisé/dfura/ftep/piu/hol/mport/’;

' /home/elvis6/dfura/ftep/piu/bol/1lib/’;

' /home/elvis6/dfura/hol/Library/abs_theory/’;

' /home/elvis6/dfura/hol/Library/tools/’

1)i:
set_flag (‘timing’,true);;
system ‘rm mtransp_def.th’;;
new_theory ‘mtransp_def’;;
loadf ‘abs_theory’;:
map new_parent [‘mtauxp def’; rarray_def’; ‘wordn_def‘];;
let REP_ty = abs_type_info (theorem ‘pivaux_def’ ’‘REP’);;
% ________________________________________________________________________________
output definition for M-Port instructions.

________________________________________________________________________________ %

let MT _Write_ OF = new_definition
('MT_Write OF’,
#1 (rep :*REP_ty) (e :mt_env)
MT_Write OF rep e =
let MB_Opcode_out = MBM _WritelM in

let bs = VAL 1 (IB_BS_inE e) in

let a0 = IB_Addr_inR e in

let a0_0 = ALTER ARBN (0) a0 im

let al_0 = ALTER a0_0 (1) (bs > 0 => (INCN 18 a0) | ARBN) in

let a2_0 = ALTER al_0 (2) (bs > 1 => (INCN 18 (INCN 18 a0)) | ARBN) in

let a3_0 = ALTER a2_0 (3) (bs > 2 => (INCN 18 (INCN 18 (INCN 18 a0)))
| ARBN) in

let MB_Addr_out = a3_0 in

let d0 = ELEMENT (IB_Data_inRE e) (0) in

let d1 = ELEMENT (IB_Data_inE e) (1) in

let d2 = ELEMENT (IB_Data_inE e) (2) in

let d3 = ELEMENT (IB_Data_inE e) (3) in

let m0 = Ham_Dec rep (ELEMENT (MB_Data_ inE e) (0)) in

let ml = Ham _Dec rep (ELEMENT (MB_Data_inE e) (1)) in

let m2 = Ham Dec rep (RLEMENT (MB_Data_inE e} (2)) in

let m3 = Ham_Dec rep (ELEMENT (MB_Data_inE e) {(3)) in

let be0 = ELEMENT (IB_BE_inE e) (0) in

let bel = ELEMENT (IB_BE_inE e) (1) in

let be2 = ELEMENT (IB_BE_inE e) (2) in

let be3 = ELEMENT (IB_BE_inE e) (3) in

let 000 = RLEMENT bae0 (0) => SUBARRAY 40 (7,0) | SUBARRAY mO (7,0) in
let 001 = BLEMENT be0 (1) => SUBARRAY 40 (15,8) | SUBARRAY m0 (15,8) in
let ©02 = ELEMENT be0 (2) => SUBARRAY d0 (23,16) | SUBARRAY m0 (23,16) in
let o03 = BELEMENT be0 (3) => SUBARRAY dO (31,24) | SUBARRAY m0 (31,24) in
let 010 = ELEMENT bel (0) => SUBARRAY 41 {(7,0) | SUBARRAY ml (7,0) in
let o011 = BLEMENT bel (1) => SUBARRAY d1 (15,8) | SUBARRAY ml (15,8) in
let o012 = RLEMENT bel (2) => SUBARRAY 4l (23,16) | SUBARRAY ml (23,16) in
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let ©13 = ELEMENT bel (3) => SUBARRAY dl (31,324) | SUBARRAY ml (31,24) in
let 020 = ELEMEBNT be2 (0) => SUBARRAY d2 (7,0) | SUBARRAY m2 (7,0) in

let 021 = RELEMENT be2 (1) => SUBARRAY 42 (15,8) | SUBARRAY m2 (15,8) inm
let 022 = RLEMENT be2 (2) => SUBARRAY d2 (23,16) | SUBARRAY m2 (23,16) in
let 023 = BLEMENT be2 (3) => SUBARRAY d2 (31,24) | SUBARRAY m2 (31,24) in
let 030 = ELEMENT be3 (0) => SUBARRAY d3 (7,0) | SUBARRAY m3 (7,0) in
let o031 = ELEMENT be3 (1) => SUBARRAY d3 (15,8) | SUBARRAY m3 (15,8) in
let 032 = ELEMENT be3 (2) => SUBARRAY d3 (23,16) | SUBARRAY m3 (23,16) in
let 033 = ELEMENT be3d (3) => SUBARRAY d3 (31,24) | SUBARRAY m3 (31,24) in
let 400 = MALTBR ARBN (7,0) o00 in -

let 401 = MALTER 400 (15,8) o0l in

let A02 = MALTER d01 (23,16) 002 in

let 403 = MALTER d02 (31,24) o003 in

let A10 = MALTER ARBN (7,0) o010 in

let 411 = MALTER 410 (15,8) oll in

let d12 = MALTER dl1l (23,16) o012 in

let 413 = MALTER d12 (31,24) ol3 in

let @20 = MALTER ARBN (7,0) 020 in

let d21 = MALTER 420 (15,8) o21 in

let 422 = MALTER d21 (23,16) 022 in

let 423 = MALTER d22 (31,24) 023 in

let d30 = MALTER ARBN (7,0) 030 in

let d31 = MALTER d30 (15,8) o31 in

let A32 = MALTER d31 (23,16) o032 in

let dA33 = MALTER d32 (31,24) o033 in

let o0_0 = ALTER ARBN (0) (Ham_BEnc rep d03) in

let 01_0 = ALTER o0_0 (1) (bs > 0 => (Ham_Bnc rep dl3) | ARBN) in

let ©2_0 = ALTER ©1_0 (2) (bs > 1 => (Ham_Enc rep d23) | ARBN) in

let 03_0 = ALTER ©2_0 (3) (bs > 2 => (Ham_Enc rep d33) | ARBN) in

let MB_Data _out = o3_0 in

let MB_BS out = IB_BS_inE e in

let IB_Opcode_out = IBS_Ready in

let IB_Data_ocut = ARBN in

(MTOUt MB_Opcode_out MB_Addr_out MB_Data_out MB_BS_cut IB_Opcode_out

IB_Data_out)”
)i

let MT_Read OF = new_definition
(‘MT_Read_oOF’,

“) (rep tARBP_ty) (e

MT_Read_OF rep e =

mmt_env) .

let MB_Opcode_out = MBM_ReadLM in

let bes = VAL 1 (IB_BS_inE e) in

let a0 = IB_A4dr_inE e in

let a0_0 = ALTER ARBN (0) a0 in

let al_O0 = ALTER a0_0 (1) (bs > 0 => (INCN 18 a0) | ARBN) in

let a2_0 = ALTER al 0 (2) (bs > 1 => (INCN 18 (INCN 18 a0)) | ARBN) in

let a3_0 = ALTER a2_0 (3) (bs > 2 => (INCN 18 (INCN 18 (INCN 18 a0)))
| ARBN) in

let MB_Addr_out = a3_0 in

let MB_Data_out = ARBN in

let MB_BS_out = IB_BS_inE e in

let IB_Opcode_out = IBS_Ready in

let A0 = Ham_Dec rep (ELEMENT (MB_Data_inR e} (0)) in

let dl = Ham_Dec rep (ELEMENT (MB_Data_inE e) (1)) in

let A2 = Ham_Dec rep (ELEMENT (MB_Data_inE e) (2)) in

let A3 = Ham_Dsc rep (ELEMENT (MB_Data_inE ) (3)) in

let A0_0 = ALTER ARBN (0) 40 in

let d1_0 = ALTER d0_0 (1) (bs > 0 => d1 | ARBN) in

let d2_0 = ALTER d1_0 (2) (bs > 1 => 42 | ARBN) in

let 43_0 = ALTER d2_0 (3) (bs > 2 => d3 | ARBN) in

let IB_pata_out = 43_0 in

(MTOut MB_Opcode_out MB_Addr_out MB_Data_out MB_BS_out IB_Opcode_out

IB_Data_out)”
IR ¥

let MT_Idle_OF = new_definition

220



(’'MT_Idle_OF’,

“| (rep t*REP_ty) (e :mt_env)

MT_Idle_OF rep e =
let MB_Opcode_out = MBM_Idle in
let MB_Addr_out = ARBN in
let MB_Data_out = ARBN in
let MB_BS_out = IB_BS_inE e in
let IB_Opcode_ocut = IBS_Idle in
let IB_Data_out = ARBN in

(MTout MB_Opcode_out MB_AdAr_out MB_Data_out MB_BS_ out IB_opcode_out
IB_Data_out)”

let MT_Exec = new_definition
{'MT_Exec’,
«y (mti :MTI) (e :timeT->mt_env) (p :timeT->mt_out} (t :timeT)
MT_RExec mti e p t =
(MB_Opcode_1inE (e t) = MBS_Ready) /\
(IBAM_Opcode_inR (e t) = IBAM_ProcP) /\
((mti = MT_Write) => (IB_Opcode_inE (e t) = PBM_WritelM) |
{mti = MT_Read) => (IB_Opcode_inB (e t) = PBM_ReadLM)
% (mti = MT_Idle) % | ((IB_Opcode_inE (e t) = PBM_WritePIU} \/
(IB_Opcode_inE (e t) = PBM_ReadPIU) \/
(IB_Opcode_inE (e t) = PBM_WriteCB) \/
(IB_Opcode_inE (e t) = PBM_ReadCB)))}”
Yis

let MT_PreC = new_prim rec_definition
('MT_PreC’,
“(MT_PreC (mti:MTI) e p 0 = T) /\
(MT_PreC mti e p (SUC t) =

(MT_Exec MT_Write e p t /\ MT_PreC MT Write e p t) \/
(MT_Exec MT_Read @ P t /\ MT_PreC MT _Read e D t) \/
(MT_Exec MT_Idle ¢ p t /\ MT_PreC MT_Idle e D t))}”

Yis

let MT_PostC = new_definition
( 'MT_PostC’,
#) (rep :*REP_ty) (mti :MTI) (e ttimeT->mt_env)
(p :timeT->mt_ocut) (t :timeT)
MT_PostC rep mti e p t =
(mti = MT _Write) => (p t = MT_Write OF rep (e t)) |
(mti = NT_Read) => (p t = MT_Read OF rep (e t})
% (mtl = MT_Tdle) % | (p t = NT_Idle_OF rep (e t))~
Vi

let MT_Correct = new_definition
( ‘MT_Correct’,
#) (rep :*REP_ty) (mti :MTI) (e :timeT->mt_env)
(p :timeT->mt_out) (t :timeT)
MT_Correct rep mti e p t =
MT EBxec mti e p t /\
MT_PreC mti e p t
=R>
MT_PostC rep mti e p t~
Yis

let MTSet_Correct = new_definition
{ ‘MTSet_Correct’,
“) (rep 1*RBP_ty) (e :timeT->mt_env) (p :timeT->mt_out) .
MTSet_Correct rep e p = ! (mti:MTI)(t:timeT). MT_Correct rep mti e p t”
Vi

close_theory()
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File: mtabs_def .ml
Author: (c) D.A. Pura 1983

Date: 27 January 1993

set_search_path (search_path() @ [‘/home/elvisé/dfura/ftep/piu/hol/mport/’;

‘/home /elvisé/dfura/ftep/piu/hol/pport /pproc/’;

*/home /elvisé/dfura/ftep/piu/hol/1ib/‘;
‘/homa/elvisé/dftura/hol/Library/tools/’;
‘/home/elvisé/dfura/hol/ml/’

1)::

set_flag (’timing’,true);;
system ‘rm mtabs_def.th’;;
new_theory ‘mtabs_def’;;

map new_parent [’piuaux_def’; 'mtaux_def’; ‘maux _def’; ‘array_def’; ‘wordn_def’;
‘busn_def ’; 'templogic_def’; ‘mtrans_def‘; ‘mclock_def’];;

new_type_abbrev {(‘time’,”:num”);;
new_type_abbrev (‘timeT’,”:num”);;
new_type_abbrev (‘timeC’,”:num”);;

let ale_sig_ib = new_definition
(‘ale_sig_ib’,
“] (e’ :1timeC->mc_env) .
ale_sig_ib e’ =
\u’ttimeC. BSel(I_hlda_ B (e’ u’)) /\ (~BSel(I_male_ E (e’ u‘)) \/
~BSel(I_rale_E (e’ u’)) \/
~BSel (I_cale_E (e’ u‘)))”
)i

let rdy_sig ib = new_definition
(‘rdy_sig_ib’,
“! (e itimeC->mc_env) (p’ :1timeC->mc_out)
rdy_sig_ib e’ p’' =
\u‘:ttimeC. (BSel(I_srdy O (p’ u’)) = LO) /\ BSel(I_last_E (e‘ u’))”
)1

let ack_sig_ib = new_definition
(‘ack_sig_1ib’,
“! (e’ :timeC->mc_senv) (p‘ :timeC->mc_out)
ack_sig_ib e’ p' =
\u’:timeC., (BSel(I_srdy O (p’ u’)) = LO) /\ ~BSel(I_last_E (e‘ u’))”
Yis

let IB_Slave = new_definition
(’IB_Slave’,
#“IB_Slave (mti :MTI)
(e i1timeT->mt_env) (p :timeT->mt_out)} (t :timeT)
(e’ :timeC->mc_env) (p’ itimeC->mc_out) (ti’ :timeC) =

let write = (ELEMENT (BSel(I_ad_inE (e’ ti‘))) (27)) in
let read = (~write) in
let lmem = (BSel(I_male B (e’ ti’)) = P) in
let piu = (BSel(I_rale_ X (e’ ti’)) = F) in
let cbus = (BSel(I_cale E (e’ ti’)) = P) in
let valid_rqt = % p-port contrcl sigmals valid %
(lmem ==> (~piu /\ ~cbus) /\
piu ==> ~cbus /\
(7u’ :timecC.
STABLE_TRUB_THEEN_FALSE (beig I_last_E e’) (ti’,u’))) in
let valid_ack = % m-port control signals valid %
(7u’:timeC. STABLE_HI_THEN_LO (bsig I_srdy © p’) (ti’,u’) /\
tu’:timecC.
rdy_sig _ib e’ p’ u’ ==>
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(?v’ itimeC. STABLE_EI_THEN_LO (bsig I_srdy_O p’) (u‘+1l,v’))} in
% end-of-active-transaction time %
let t’ack = @u’:timeC. STABLE_FALSE_THEN_TRUE (ack_sig ib e’ p‘) (ti’,u’)
in
% slave-ready 0,1,2,3 times %

let t'rdy0 = @u’:timeC. NTH_TIME_LO 0 (bsig I_srdy O p’) ti’ u’ in
let t’rdyl = @u’:timeC. NTH_TIME_LO 1 (bsig I_srdy O p’) ti’ v’ in
let t’rdy2 = @u‘:timeC. NTH_TIME_LO 2 (bsig I _srdy O p') ti’ u’ in
let t‘rdy3 = @u’:timeC. NTH_TIME_LO 3 (bsig I _srdy O p’) ti’ wu’ in
% data-valid predicates for write-data words 0,1,2,3 %

let dAv0 = (t’rdy0 <= t’ack /\

STABLE_AB (sig I_ad_inR e’) (ti’+l,t’rdy0)) in
let dvl = (t‘rdyl <= t’ack /\

STABLE_AB (sig I_ad_inR e’) (t‘rdy0+1,t’rdyl)) in
let dv2 = (t‘rdy2 <= t‘ack /\

STABLE_AB (sig I_ad_inE e‘) (t‘'rdyl+l,t’‘rdy2)) in
let dv3 = (t’‘rdy3 <= t’ack /\

STABLE_AB (sig I_ad_inR e‘) (t’'rdy2+l,t’'rdy3)) in
% write-data words 0,1,2,3 %
let d0 = (dv0 => BSel(I_ad_inE (e’ t’'rdy0)) | ARBN) in
let dl = (dvl => BSel(I_ad_inR (e’ t‘rdyl)) | ARBN) in
let 42 = (dv2 => BSel(I_ad_inR (e’ t’‘rdy2)) | ARBN) in
let d3 = (dv3 => BSel(I_ad_inE (e’ t’‘rdy3)) | ARBN) in
% byte-enable-valid predicates for byte snables 1.2,3 %
let bvl = (t’'rdy0 <= t’ack /\

STABLE_AB (sig I_be_E e‘) (ti’+l,t’rdy0)) in
let bv2 = (t’rdyl <= t’ack /\

STABLE_AB (sig I_be B e’) (t’rdy0+1,t’rdyl)) inmn
let bv3 = (t’‘rdy2 <= t’'ack /\

STABLE_AB (sig I_be_E e’) (t‘rdyl+l,t’'rdy2)) in
% byte enables 0,1,2,3 %
let b0 = NOTN 3 (BSel(I_be_E (e’ ti‘))) in
let bl = (bvl => NOTN 3 (BSel(I_be_ E (e’ t‘rdy0))} | ARBN) in
let b2 = (bv2 => NOTN 3 (BSel(I_be_E (e’ t‘rdyl))) | ARBN) in
let b3 = (bvd => NOTN 3 (BSel(I_be_E (e’ t‘rdy2))) | ARBN) in
% data-valid predicates for read-data words 0,1,2,3 %
let ev0 = (t‘rdy0 <= t‘ack) im
let evl = (t‘rdyl <= t‘ack) inmn
let ev2 = (t‘rdy2 <= t‘ack) in
let ev3 = (t'rdy3 <= t’‘ack) im
% read-data words 0,1,2,3 %

let o0 = (ev0 => wordnVAL (BSel(I_ad_outC (p’ t'rdy0))) | ARBN) in
let el = (evli => wordnVAL (BSel(I_ad_outO (p’ t’'rdyl))) | ARBN) in
let @2 = {ev2 => wordnVAL (BSel(I_ad_outO (p’ t’rdy2))) | ARBEN) in
let @3 = (ev3 => wordnVAL (BSel(I_ad_outO (p‘ t‘rdy3))) | ARBN) in

( (IB_Opcode_outo (p t) =
(lmem /\
valid_ack /\
(valid_rqt ==>
(7t’ack:timeC. STABLE_TRUE_THEN_FALSE
(ack_sig_ib e’ p’) (ti’,t’ack)}) /\
STABLE_AB_OFF (sig I_srdy O p‘) (ti‘,tli’) /\
STABLE_AB_OFFn (sig I_ad_outO p’) (ti’,ti’) /\
(write ==>
(tu’:cimeC.
ti’ < u’ ==>
STABLE_FALSE (ale_sig ib e’) (ti’+1,u’) ==>
STABLE_AB_OFFn (sig I_ad _outO p‘) (ti‘+l,u’)}) /A
(fu’:timeC.
t‘ack < u’ ==>
STABLE_FALSE (ale_sig ib e’) (t’ack+l,u’) ==>
(STABLE_AE_OFF (sig I_srdy O p‘) (track+l,u’) /\
STABLE_AB_OFFn (sig I_ad_outO p’) (t’‘ack+l,u’})))
=> IBS_Ready |
(~lmem /\
STABLE_AB_OFF (sig I_srdy O p’) (ed,e47) /N
STABLE_AB_OFFn (sig I_ad_ outO p‘) (ti’,ti’) /\
{tu’:timecC.
tl’ < u’ ==>
STABLE_FALSE (ale_sig _ib e’} (ti‘+1l,u’) ==>
(STABLE_AB_OFPF (sig I_srdy O p‘) (ti’+1l,u’) /\
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STABLE_AB_OFFn (sig I_ad_outo p’) (ti‘+1,u’)}))
=> IBS_Idle | IBS_Illegal) /\
(IB_Data_outO (p t) =
ALTER (ALTER (ALTER (ALTER ARBN (0) e0) (1) el) (2) e2) (3) e3) /\

(IB_Opcode_inE (e t) =
{(valid_ack ==> valid_rqt) /\ lmem /\ write) => PBM_WriteLM |
{ (valid_ack ==> valid_zrgt) /\ lmem /\ read) => PBM_ReadlM |
(piu /\ write) => PBM_WritePIU |
(piu /\ read) => PBM_ReadPIU |
{cbus /\ write) => PBM_WriteCB |
(cbus /\ read) => PBM_ReadCP | PEM _Illegal) /\
(IB_Addr_inR (e t) = SUBARRAY (BSel(I_ad_inE (e’ ti’))) (23,0)) /\
(IB_Data_inE (e t) =
ALTER (ALTRR (ALTER (ALTER ARBN (0) 40) (1) d1) (2) d42) (3) 43) /©\
(IB_BS_inE (e t) = SUBARRAY (BSel(I_ad inE (e’ ti’))) (25,24)) /\
(IB_BE_inR (e t) =
ALTER (ALTER (ALTER (ALTER ARBN (0) b0} (1) hl) (2) b2) (3) b3))”~
Y1

let IBA_PMSlave = new_definition
(*IBA_PMSlave’,
“IBA_PMSlave (mti :MTI)

(e :timeT->mt_env) (p :timeT->mt_out) (t :timeT)

(e’ itimeC->mc_env) (p’ :timeC->mc_out) (ti’ :timeC) =
let t’ack = @u’:timeC. STABLE_PALSE_THEN_TRUER (ack_sig_ib e’ p‘) (ti’,u’)
in
(IBAPM_Opcode_inE (e t) =

(STABLE_AB_TRUE (sig I_hlda_R e’) (ti‘’,t‘ack))
=> IBAPM_ProcP | IBAPM _Illegal)”
Yii

let cs_sig mb = new_definition
(‘co_sig mb’,
%1 (p’ :timeC->mc_out)
co_sig mb p’' =
\u‘:timeC. ~ASel(MB_cs_eeprom O (p’ u’)) \/ ~ASel(MB_cs_sram O (p’' u’))”
Yi:

let MB_Master = new _definition
('MB_Master’,
~“MB_Master (mti :MTI)
(e :timeT->mt_env) (p :timeT->mt_out) (t :timeT)
(e’ :timeC->mc_env) (p’ :timeC->mc_out) (ti’ :timeC) =
% data-write times %

let t'w0 = @u’:timeC. NTH_TIME_CHANGES_FALSE 0 (bsig MB_we_O p’) ti’ u’ in
let t’'wl = @u’:timeC. NTHE_TIMB_CHANGES_PALSE 1 (bsig MB_we_O p’) ti’ u’ in
let t’'w2 = @u’:timeC. NTH_TIMB_CHANGES_PFALSE 2 (bsig MB_we_O p’) ti’ u’ in
let t’'w3l = @u’:1timeC. NTH_TIME_CHANGES_FALSE 3 (bsig MB_we_O p’) ti’ u’ in
% data-read times %

let t’'r0 = @u’/:timeC. NTH_TIME_CHANGES_FALSE 0 (bsig MB_oe_O p‘) ti’ u’ in
let t’rl = Qu’:timeC. NTH_TIME_CHANGES FALSE 1 (bsig MB_oce_O p‘) ti’ u’ in
let t’'r2 = @u’:timeC. NTH_TIME_CHANGES_FALSE 2 (bsig MB_oce_O p’) ti’ u‘’ in
let t’r3 = Gu’:timeC. NTH_TIME_CHANGES_FALSE 3 (bsig MB_oce_O p’) ti’ u’ in

let sram = ~BSel(MB_cs_sram O (p’ (ti’+1))) in
let eseprom= ~BSel (MB_cs_seeprom_O (p’ (ti‘+1))) inm
% address-valid predicate for all address words %
let valid_addr =
((sram ==>
(!u’. (CHANGES_PFALSE (bsig MB_we_O p’) u’ \/
CHANGES_FALSE (bsig MBP_oce_O p’') u’)
=x> STABLE_AB (sig MB_addro p‘) (u’,u’+1))) /\
(eeprom ==>
(!u’. (CHANGES_FALSE (bsig MB_we_O p’) u’ \/
CHANGES_FALSE (bsig MB_ce_O p’) u’)
==> STABLE_AP (sig MB_addro p’} {(u‘,u’+2)}) /\
(!u’ v/ n, (STABLE_FALSE (ale_sig_ib e’) (ti’+l,u’) /\
STABLE_PFALSE (ale_sig _ib e’) (ti’+1l,v’) /\
NTH_TIME_CHANGES_FALSE n (bsig MB_oce_O p’) ti’ u’ /\
NTH_TIME_CHANGES_PALSE n (bsig MB_we_O p') ti’ v')
=a> (BSel(MB_addrO (p‘ u’)) = BSel(MB_addrO (p’ v’})))) imn
% data-valid predicate for all data words %
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let valid_data

((sram ==>

{((la’.

(CHANGES_FALSE (bsig MB_we_O p‘) u’

==> STABLE_AB (sig NB_data_outO p’) (u’,u’+1)})) /\

(tu’. (~ASel(MB_oce_O (p’ u’)) \/ ~BSel(MB_oce O (p’ u’)))

(eeprom ==>

({tu’.

=e> STABLE_AB_OFFn (sig MB_data_outO p’) (u’,u‘)}) /\

(CHANGES_FALSE (bsig MB_we_O p’) u’

==> STABLE_AB (sig MB_data_outo p’) (u‘,u’+2)))) /\

(tu’. (~ASel(MB_oe_O (p’ u’)) \/ ~BSel(MB_ce O (p’ u’')})

==> STABLE_AB_OFFn (sig MB_data_outO p’') (u’,u%)))) in

% address words 0,1,2,3 %
let a0 = ({(?u’.

(Ta’.

let al = ((7u’.

(?u’.

let a2 = ((7a’.

(a’,

let a3 = ((?u’.

(u’.

(STABLE_FALSE (ale_sig ib e‘) (ti’+l,u’) /\
(NTH_TIME_CHANGES_FALSE O (bsig MB_we O p') ti’ u’'}))
=> BSel (MB_addro (p’ t'wd)) |

(STABLE_FALSE (ale_sig_ib e‘) (ti’'+l,u’) /\
(NTH_TIME_CHANGES_FALSE 0 (bsig MB_oce_O p’) ti‘ u")))
=> BSel (MB_addro (p’ t’‘r0)) | ARBN) in
(STABLE_FALSE (ale_sig_ib e’) (tir+l,u’) /\
({NTH_TIME_CHANGES_FALSE 1 (bsig MB_we_0O p‘) ti‘ u’)))
=> BSel(MB_addro (p’ t‘wl)) |

(STABLE_FALSE (ale_sig_ib @) (ti'+1,u’) /\
(NTH_TIME_CHANGES_FALSE 1 (bsig MB_ce_O p’) tir u’)))
=> BSel(MB_addr0 (p’ t’‘rl)) | ARBN) in
(STABLE_FALSE (ale_sig_ib e‘) (ti‘+l,u’) /\
(NTH_TIME_CHANGES_FALSE 2 (bsig MB_we_ O p’) ti’ u‘)))
=> BSel (MB_addro (p’ t’'w2)) |

(STABLE_FALSE (ale_sig_ib e’) (ti‘+l,u’) /\
(NTH_TIME_CHANGES_FALSE 2 (bsig MB_oce_O p’) ti’ u’)))
=> BSel(MB_addro (p’ t’‘r2)) | ARBN) in
(STABLE_FALSE (ale_sig_ib e’) (ti‘+l,u’) /\
(NTH_TIME_CHANGBS_FALSE 3 (bsig MB_we O p’) ti’ u”)})
=> BSel (MB_addrO (p’ t’'w3)) |

(STABLE_FALSE (ale_sig ib e’) (ti’+l,u’) /\
(NTH_TIMB_CHANGES_FALSE 3 (bsig MB_ce_0O p‘) ti’ u’}))
=> BSel(MB_addr0 (p’ t‘r3)) | ARBN)} in

% write-data words 0,1,2,3 %
let dwD = ((?u’.

let dwl = ({(7u’.

let dw2 = ((7u’.

let Aw3d = ((?7u’.

(STABLE_FALSE (ale_sig ib e’) (ti‘+1,u’) /\
(NTH_TIME_CHANGRS_PALSE O (bsig MB_we O p') tir w’)))

=> wordnVAL (BSel(MB_data_outO (p’ t‘w0))}) | ARBN) in

(STABLE_PALSE (ale_sig_ib e‘) (ti‘+l,u’) /\
(NTH_TIME_CHANGES_FALSE 1 (bsig MB_we_O p’) tis u’)))

=> wordnVAL (BSel (MB_data_outO (p’ t‘wl))) | ARBN) in

(STABLE_FALSE (ale_sig_ib e’) (ti‘+l,u’) /\
(NTH_TIME_CHANGES_FALSE 2 (bsig MB_we_O p’) ti’ u’)))

=> wordnVAL (BSel (MB_data_outO (p’ t‘w2))) | ARBN) in

(STABLR_FALSE (ale_sig_ib @) (ti‘+l,u’) /\
(NTH_TIME_CHANGES_FALSE 3 (bsig MB_we_O p‘} ti’ u’}))

=> wordnVAL (BSel (MB_data_outO (p’ t‘w3))) | ARBN) in

% read-data words 0,1,2,3 %
let dx0 = ((7u’.

let drl

let dr2

let dr3

({(7u’.

((?a’.

((7u’.

(STABLE_FALSE (ale_sig_ib e’) (ti‘+1,u’) /\
(NTH_TIME_CHANGES_PFALSE 0 (bsig MB_oce_O p’) el u’)))
=> (sram => BSel(MB_data_inE (e’ (t‘r0+l1)))

| BSel(MB_data_inE (e’ (t‘r0+32)))) | ARBN)
(STABLE_PALSE (ale_sig_ib e’) (ti‘s+l,u’) /\
(NTH_TIME_CHANGES_FALSE 1 (bsig MB_ce O p’) tir u’)))
=> (sram => BSel(MB_data_inE (e’ (t’rl+l)))

| BSel(MB_data_inE (e’ (t‘'rl+2))))} | ARBN)
(STABLE_FALSE (ale_sig_ib e’) (ti‘+l,u’) /\
(NTH_TIME_CHANGRS_FALSE 2 (bsig MB_ce O p’) ti’ u’)))
=> (sram => BSel(MP_data_in® (e’ (t‘r2+l}))

| BSel(MB_data_inRB (e’ (t’r2+2)))) | ARBN)
(STABLE_PALSE (ale_sig_ib e’} (tir+l,u’) /\
(NTH_TIME_CHANGES_FALSE 3 (bsig MB_oce_O p‘) ti’ u’)))
=> (sram => BSel(MB_data_inE (e’ (t’r3+l1)})

| BSel(MB_data_inE (e’ (t‘r3+2)))) | ARBN)

((MB_Opcode_outO (p t) =
(((valid_addr) /\
(valid_data) /\
(7u’. ~BSel(MB_we O (p’ u’)) /\

STABLE_PALSE (ale_sig_ib e’) (ti‘+¢l,u’))) => MBM_WriteLM |
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((valid_addr) /\
(valid_data) /\
(7u’. ~BSel(MB_oce_O (p’ u’)) /\
STABLE_FPALSE (ale_sig 1b e’} (ti’+1,u’))) => MBM ReadlM |
(tu’. STABLE_PALSE (ale_sig ib e’) (ti‘+l,u’)
==2> (STABLE_AB_TRUE (sig MB_cs_eeprom O p’) (ti‘+l,u’) /\
STABLE_AB_TRUE (sig MB_cs_sram O p’) (ti‘+l,u’) /\
STABLE_AB_TRUE (sig MB_we_O p‘) (ti’+1,u’) /\
STABLE_AB_TRUE (sig MB oce_O p‘} (ti’+l,u’))) => MBM_Idle
| MBM_Illegal)) /\
(MB_Addr_outo (p t) =
ALTER (ALTER (ALTER (ALTER ARBN (0) a0) (1) al) (2) a2) (3) a3) /\
(MB_Data_out0O (p t) =
ALTER (ALTER (ALTER (ALTER ARBN (0) aw0) (1) dwl) (2) dw2) (3) dw3) /\
(MB_BS_out0O (p t) =
(lu’. STABLE_FALSE (ale_sig ib e’) (ti‘+l,u’)
==> (LESS_THAM_N_TIMES_CHANGRS_FALSE 1 (bsig MB_we O p’) ci’ u’ /N
LESS_THAN_N_TIMES_CHANGRS_FALSE 1 (bsig MB_oce_O p’) ti’ u’))
=> WORDN 0 |
(tu’. STABLE_FALSE (ale_sig ib e') (ti‘+l,u’)
==> (LESS_THAN_N_TIMBS_CHANGES_FALSE 2 (bsig MB_we O p’') i w7\
LESS_THAN_N_TIMES_CHANGES_FALSE 2 (bsig MB_ce_© p’) ti’ u’))
=> WORDN 1 |
(tu’. STABLE_FALSE (ale_sig_ib e’) (ti’+l,u’)
==> (LESS_THAN_N_TIMRS_CHANGES_ FALSE 3 (bsig MB_we O p’) ti’ u’ /\
LESS_THAN_N_TIMES_CHANGES_FALSE 3 (bsig MB _oce_0 p‘) ti’ u’))
=> WORDN 2 |
(!lu‘. STABLE_FALSE (ale_sig_ib e’) (ti‘+l,u’)
==> (LESS_THAN_N_TIMES_CHANGES_PALSE 4 (bsig MB we O p’) ti’ u’ /\
LESS_THAN _N_TIMES_CHANGES_PALSE 4 (bsig MB ce_O p’) ti’ u’))
=> WORDN 3 | ARB) /\

(MB_oOpcode_inE (e t) = MBS_Ready) /\
(MB_Data_inE (e t) =
ALTER (ALTER (ALTER (ALTER ARBN (0) dr0) (1) drl) (2) dr2) (3) dr3))~
Y1:

let Rst_Slave = new_definition
(’Rest_Slave’,
#Ret_Slave (mti :MTI) (e :timeT->mt_env) (t :timeT) (e’ :timeC->mc_env) =
Ret_Opcode_inE (e t) =
{lu’:timeC. BSel (RstE (e’ u’)) = P) => RM_NoReset | RM Illegal”

Vi

let MStateAbs = new_definition
(‘MStateAbs’,
sMStateAbs (mti :MTI) (s :timeT->mt_state) (e :timeT->mt_env)
(p :timeT->mt_out) (t :timeT) (s’ :timeC->mc_state)
(e’ :timeC->mc_env) (p’ ttimeC->mc_out) (ti’ itimeC) =

% (¢’ =0) %
(M_fsm_states (s’ 0) = MI) /\
((ted’ > 0) ==>
(M_fsm_stateS (s’ ti’) = MT_fsm states (s t))) /\

(tti‘suc:timeC.
NTH_TIME_TRUER (SUC t) (ale_sig ib e’) 0 ti'suc ==>
(MT_fsm_stateS (s (t+l)) = M_fsm states (s’ ti‘suc)))”
)i

let MTAbs = new_definition
{'MTADbs *,
~“MTAbs (mti :MTI) (s :timeT->mt_state) (e :timeT->mt_env)
(p :timeT->mt_out) (t :timeT) (s’ :timeC->mc_state) .
(e’ 1timeC->mc_env) (p’ stimeC->mc_out) =

MT ERxec mti s ep ¢t

==>

(7 (ti’ :timecC).
NTH_TIME_TRUE t (ale_sig_ib e’) O ti’ /\
IB Slave mti e p t e’ p’ ti’ /\
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IBA_PMSlave mti e p t @ p’ ti’ /\

MB_Master mti e p t e p’ ti’ /\

Rst_Slave mti e t e’ /\

MStateAbs mti s e p t 8’ e’ p’ ti’)”
)iz

let MTAbsSet = new_definition
( ‘MTAbsSet’,
“MTAbsSet (s :timeT->mt_state) (e :timeT->mt_env) (p :timeT->mt_out)
(8’ :timeC->mc_state) (e’ :timeC->mc_env} (p’ ttimeC->mc_out) =
! (mti:MTI)(t:timeT). MTAbs mti s e p t 8’ &' D'”" b
Vi

close_theory();;

4.4 C-Port Transaction-Level Specification

This section contains the theories ctauxp_def and ctransp_def, defining the C-Port transaction-level data
structures and interpreter, respectively.

§mmm—— e memmmmmmmmmemme o e mmmeeem— e mm—m o e o m - emmeeesom—eeco-o-o——-—---
File: ctauxp_def.ml
Author: (c) D.A. Pura 1992-93
Date: 1 March 1993

This file contains types and definitions for the transaction-level
specification of the P-Process of the PIU C-Port.

________________________________________________________________________________ %
set_flag (‘timing’, true),;;
set_search_path (search_path() @ [’ /home/elvisé/dfura/ftep/piu/hol/1lib/’;
‘/home/elvis6/dfura/ftep/piu/hol/cport/‘;
' /home/elvis6/dfura/hol/Library/tools/’
1)::

system ’‘rm ctauxp_def.th’;;
new_theory ‘ctauxp_def’;;
new_type_abbrev (‘time’, “:pum”);;
new_type_abbrev (‘timeT’, “:num”);;
new_type_abbrev (‘wordn’, “:(mum->bool)}”);;
new_type_abbrev (‘wordan‘, “:{(num->wordn)®);;
Ko mmme e —cmemmmemmmmmmmmmmeme e ——memeseememeememesememe-—eee—s—mmmso-—-———e--o—es

Abstract data type for the C-Port imstruction set.
................................................................................ 9%
let CTI =

define_type ‘CTI’

‘CTI = CT_Write | CT_Read | CT_Idle’;;

K m e e e mmmmmeeemeemmeemm— e mememmemeeeemmemmm e eee—eeec-—e-m——e--———so

Abstract data type for the C-Port transaction opcodes.
________________________________________________________________________________ %

% P-Bus Master Opcodes %
let pbmop =
define_type ‘pbmop’
'pbmop = PBM_WriteLM | PBM_WritePIU | PBM_WriteCB | PBM_ReadLM |
PBM_ReadPIU | PBM_ReadCB | PBM_Illegal’;;
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% I-Bus Slave Opcodes %
let ibsop =
define_type ‘ibsop’
‘ibsop = IBS_Ready | IBS_Idle | IBS_Illegal’;:

% I-Bus Arbitration-Master Opcodes %
let ibamop =
define_type ’‘ibamop’
‘ibamop = IBAM_ProcP | IBAM_ProcC | IBAM_Illegal’;;
% C-Bus Master Opcodes %
let cbmop =
define_type ‘cbmop’
‘cbhmop = CBM_WriteCB | CBM _ReadCB | CBM_Idle | CBM_Illegal’;;

% C-Bus Slave Opcodes %
let cbsop =
define_type ‘cbsop’
‘cbsop = CBS_Ready | CBS_Illegal’;;

% Reset Master Opcodes %
let rmop =
define_type ‘rmop‘
‘rmop = RM_NoReset | RM_Illegal’;;

let ct_env =
define_type ‘ct_senv’
‘ct_env = CTEnv pbmop wordn wordnn wordn wordnn cbsop wordnn’;;

let IB_Opcode_inE = new_recursive_definition
false
ct_env
/IB_Opcode_ink’
#IB_Opcode_inE (CTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in
IB_BB_in CB_Opcode_in CB_Data_in)
= IB_Opcode_in~;;

let IB_Addr_inE = new_recursive_definition
false
ct_env
‘IB_Addr_inB’
“IB_Addr_inE (CTEav IB_Opcode_in IB_Addr_ in IB_Data_in IB_BS_in
IB_BE_in CB_Opcode_in CB_Data_in)
= IB_Addr_in";;

let IB_Data_inE = new_recursive_definition
false
ct_env
‘IB_Data_inB’
#IB_Data_inE (CTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in
IB_BE_in CB_Opcode_in CB_Data_in)
= IB_Data_in”;;

let IB_BS_inE = new_recursive_definition
false
ct_env
‘IB_BS_inE’
“IB_BS_inR (CTEnv IB_Opcode_in IB_AdAr_in IB_Data_in IB_BS_in
IB_BE_in CB_Opcode_in CB_bData_in)
= IB_BS_in”;;

let IB_BE_inE = new_recursive_definition
false
ct_env
‘IB_BE_inE’
~“IB_BE_inE (CTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in
IB_BE_in CB_Opcode_in CB_Data_in)
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= IB_BE_in”;;

let CB_Opcode_inE = new_recursive_definition
false
ct_env
‘CB_Opcods_inR’
»CB_Opcode_inE (CTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in
IB_BE_in CB_Opcode_in CB_Data_in)
= CB_Opcode_in";;

let CB_Data_inE = new_recursive_definition =
false
ct_env
‘CB_Data_inE’
#»CB_Data_inE (CTBnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in
IB_BE_in CB_Opcode_in CB_Data_in)
= CB_Data_in";;

let BEnv_CASES =
prove_cases_thm (prove_induction_thm ct_env);;

let CTEnv_Selesctors_Work = prove_thm
(‘CTEnv_Selectors_Work’,
“leict_env .
e = (CTBav (IB_Opcode_ink e) (IB_Addr_inE e) (IB_Data_inE e) (IB_BS_inE e)
(IB_BR_inR e) (CB_Opcode_inE e) (CB_Data_inRk e))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPRC “e:ct_env” Bnv_CASES)
THEN REWRITE_TAC [IB_Opcode_inR; IB_Addr_inB; IB _Data_inE; IB_BS_inE;
IB_BE_inE; CB_Opcode_inE; CB_Data_inE]
Yi:

let ct_out =
define_type ‘ct_out’
‘ct_out = CTOut cbmop wordn wordnn wordn wordnn ibsop

wordnn‘; ;
let CB_Opcode_ocutO = new_recursive_definition
false
ct_out

CB_Opcode_outo’

“CB_opcode_out0O (CTOut CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out
CB_BR_out IB_Opcode_out IB_Data_out)

= CB_Opcode_ocut?”;;

let CB_Addr_out0 = new_recursive_definition
false
ct_out
'CB_Addr_outo’
#CB_Addr_out0 (CTOut CB_Opcode_out CB_Addr out CB_Data_out CB_BS out
CB_BE_out IB_Opcode_out IB_Data_out)
= CB_Addr_out”;;

let CB_Data_outO = new_recursive_definition
false
ct_out
‘CB_Data_outo’
#CB_Data_outO (CTOut CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out
CB_BR_out IB_Opcode_out IB_Data_out)
= CB_Data_out”;;

let CB_BS_outO = new_recursive_definition
false
ct_out
‘CB_BS_outoO’
#CB_BS_outO (CTOut CB_Opcode_out CB_Addr_out CB_Data_ocut CB_BS_out
CB_BR_out IB_Opcode_out IB_Data_out)
= CB_BS_out”;;
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let CB_BE_outO = new_recursive_definition
false
ct_out
‘CB_BE_outo’
“CB_BE_outO (CTOut CB_Opcode_cut CB_Addr_cut CB_Data_out CB_BS_out
CB_BE_out IB_Opcode_ocut IB_Data_out)
= CB_BE_out”;;

let IB_Opcode_outO = new_recursive_definition
false e
et_out
'IB_Opcode_outo’
“IB_Opcode_outd (CTOut CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out
CB_BB_out IB_Opcode_ocut IB_Data_out)
= IB_Opcode_out”;;

let IB_Data_outO = new_recursive_definition
false
ct_out
‘IB_Data_outo’
~IB_Data_outO (CTOut CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out
CB_BE_out IB_Opcode_out IB_Data_out)
= IB_Data_ocut”;;

let Out_CASES =
prove_cases_thm (prove_induction_thm ct_out);;

let CTOut_Selectors_Work = prove_thm
{(‘CTOut_Selectors_work’,
“ip:ct_out .
p = (CTOut (CB_Opcode_outO p) (CB_Addr_outO p) (CB_Data_outO p)

(CB_BS_outO p) (CB_BE_out0® p) (IB_Opcode_ocutO p)
(IB_Data_outoO p))~,

GEN_TAC

THEN STRUCT_CASRS_TAC (SPEC “p:ct_out” Out_CASRS)

THEN REWRITE_TAC [CB_Opcode_outO; CB_Addr_outO; CB_Data_outO; CB_BS_outo;

CB_BE_outO; IB_Opcode_outO; IB_Data_outo]
Y1

close_theory();;

M= mmmm e e e e mmmemcmeee;eeeeeeeee—e—e—mm—ee—aemem——mmem——————————
File: ctransp_def.ml
Author: (c) D.A. Fura 1992-93
Date: 1 March 1993

This file contains the ml source for the trans-level specification of the
C-Port of the FTEP PIU, an ASIC develocped by the Embedded Processing
Laboratory, Boeing High Technology Center. This specification is for the
process associated with the P-Port - the C-Port masters the C-Bus according
to a P-Port request.

set_search _path (search path() @ [’'/home/elvisé/dfura/ftep/piu/hol/cport/pproc/’;
‘/bome/elvisé/dtura/ttep/piu/hol/1ib/*;
‘/home/elvisé/dfura/hol/Library/abs_theory/’;
’/home/elvisé/dfura/hol/Library/tools/’
s
set_flag (‘timing‘, true);;

system ‘rm ctransp_def.th’;;
new_theory ‘ctransp_def’;;

loadf ‘abs_theory’;;
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map new_parent [‘ctauxp_def’;‘array_def’; 'wordn def’;‘ineq’];;

let REP_ty = abs_type_info (theorem ’‘piuaux_def’ ‘REP’);:;

let CT_Write_ OF = new_definition
(‘CT_Write_OFP’,
#y (rep :*REP_ty) (e :ct_env) . ~-
CT_Write_OF rep @ =
let CB_Opcode_ocut = CBM_WriteCP in
let CB_Addr out = IB_Addr_inE e in
let bs = VAL 1 (IB_BS_inE e) in
let A0 = BLEMENT (IB_Data_inE e) (0} in
let d1 = ELEMENT (IB_Data_inE e} (1) in
let 42 = ELEMENT (IB_Data_inE e) (2) in
let 43 = BLEMENT (IB_Data_inE e) (3) in
let o0 = ALTER ARBN (0) (Par_Enc rep d0) in
let o1 = ALTER o0 (1) (bs > 0 => (Par_Enc rep dl)} | ARBN) in
let 02 = ALTER ol (2) (bs > 1 => (Par_Enc rep d2) | ARBN) in
let o3 = ALTER o2 (3) (bs > 2 => (Par_Enc rep d3) | ARBN) in
let CB_Data_out = o3 in
let CB_BS_out = IB_BS_inE e in
let CB_BE_out = IB BE_inE e in
let IB_Opcode_cut = IBS_Ready in
let IB_Data_out = {ARBN:num->wordn) imn

(CcTOut CP_Opcode_out CB_Addr_out CB_Data_out CB_BS_out CB_BE_out
IB_Opcede_ocut IB_Data_out)”
Yis

let CT_Read_OF = new_definition
(‘CT_Read_oOF’,
) (rep :ARBP_ty) (e :ict_env)
CT_Read _OF rep @ =

let CP_Opcode_out = CBM_ReadCB in
let CP_Addr_out = IB_Addr_inE e in
let CB_Data_out = (ARBN:num->wordm) in
let CB_BS_ocut = IB_BS_inE e in
let CB_BE_out = IB_BE_inE e in
let IB_Opcode_out = IBS_Ready in
let bs = VAL 1 (IB_BS_inE e) in
let A0 = Par_Dec rep (ELEMENT (CB_Data_inE e) (0)) in
let A4l

= Par_Dec rep (ELEMENT (CB_Data_inE e) (1)) in
let d2 = Par_Dec rep (ELEMRNT (CB_Data_inE e) (2)) in
let d3 = Par_Dec rep (ELEMENT (CB_Data_ inE e) (3)) in
let d0_O = ALTER ARBN (0) A0 in

let A1_0 = ALTER d0_0 (1) (bs > 0 => d1 | ARBN) in
let d2_0 = ALTER di_0 (2) (bs > 1 => d2 | ARBN) in
let d3_0 = ALTER d2_0 (3) (bs > 2 => d3 | ARBN) in
let IB_Data_out = d3_0 in

(cTout CB_Opcode_cut CB_Addr_out CB_Data_out CB_BS out CB_BEB_out
IB_Opcode_out IB_Data_out)”
Yis

let CT_Idle_OF = new_definition
(‘CT_Idle_OF’,
#y (rep :*REP_ty) (e :ict_env) .
CT_Idle OF xep @ =

let CB_Opcode_out = CBM_ldle in
let CB_AdAdr_out = ARBN in
let CB_Data_out = (ARBN:num->wordn) in
let CB_BS_out = ARBN in
let CB_BE_out = ARBN in
let IB_Opcode_out = IBS_Ready in
let IB_Data_out = ARBN in

(CTOut CB_Opcode_out CB_Addr_out CB_Data_out CB_BS_out CB_BE_out
IB_Opcode_out IB_Data_out)”
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let CT_Exec = new_definition
(‘CT_RExec’,
“j (cti :CTI) (e :timeT->ct_env) (p :timeT->ct_out) (t :timeT)
CT _Exec cti ep t =
(CB_Opcode_inE (e t) = CBS_Ready) /\
(IBAM_Opcode_inE (e t) = IBAM_ProcP) /\ =
({cti = CT_Write) => (IB_Opcode_inE (e t) = PEM WriteCB) |
(cti = CT_Read) => (IB_Opcode_inE (e t) = PBM_ReadCB)
% (cti = CT_TIdle) % | ((IB_Opcode_inE (e t) = PBM_WritelM) \/
{(IB_Opcode_inE (e t)
{(IB_Opcode_inE (e t)
(IB_Opcode_inE (e t)

PBM_ReadlM) \/
PBM_WritePIU) \/
PBM_ReadPIU)))”

Vi

let CT_PreC = new_prim rec_definition
(‘CT_PrecC’,
#“(CT_PreC (cti:CTI) e p 0 = T) /\
(CT_PreC cti e p (SUC t) =

(CT_Exec CT_WNrite e p t /\ CT_PreC CT Write e p t) \/
(CT_Exec CT_Read e p t /\ CT_PreC CT_Read @ p t) \/
(CT_Exec CT_Idle ¢ P t /\ CT_PreC CT_Idle o p t))”

Vi

let CT_PostC = new_definition
('CT_PostC’,
#) (rep :*REP_ty) (cti :CTI) (e :timeT->ct_env)
(p :timeT->ct_out) (t :timeT)
CT_PostC rep cti e p t =
(cti = CT_Write) => (p t = CT _Write OF rep (e t)) |
(cti = CT_Read) => (p t = CT_Read _OF rep (e t))
% (cti = CT_Idle) % | (p t = CT_Idle_OF rep (@ t))”~
Vi

let CT_Correct = new_definition
{’CT_Correct’,
“y (rep :1*REP_ty) (cti :CTI) (e :timeT->ct_env)
(p :timeT->ct_out) (t :timeT)
CT_Correct rep cti ep t =
CT _Exec ctl e p t /\
CT PreC cti ep t
=®>
CT_PostC rep cti e p t~
Vi
let CTSet_Correct = new_definition
(‘CTSet_Correct’,
#| (rep :1*REP_ty) (e :1timeT->ct_env) (p :timeT->ct_out)
CTSet_Correct rep @ p = ! (cti:CTI)(t:timeT). CT_Correct rep cti e p t”
Yau

close_theory();::

4.5 R-Port Transaction-Level Specification

This section contains the theories riauxp_def and rtransp_def, defining the R-Port transaction-level data
structures and interpreter, respectively.
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Author: (c) D.A. Pura 1993
Date: 1 March 1993

This file contains types and definitions for the transaction-level
specification of the P-Process of the PIU R-Port.

________________________________________________________________________________ %
set_flag (‘timing’,true};;
set_search _path (search_path() @ [‘/home/elvisé/dfura/ftep/piu/hol/1ib/’;
*/home/elvis6/dfura/ftep/piu/hol/rport/’;
/home/elvis6/dfura/hol/Library/tools/*
1)::
system ‘rm rtauxp_def.th’;;
new_theory ‘rtauxp def’;;
map new_parent [‘raux_def’];;
new_type_abbrev (’time’, “:num”);;
new_type_abbrev (‘timeT’, “:num”);;
new_type_abbrev (‘wordn’, *:num->bool”};;
new_type_abbrev (‘wordmnn’, *:num->wordm”);;
R cemm—meeemmmmmmemmmemeeeee e teememeem—meemesee—emmeee-e——eee-msees——eo—-———--—-
Abstract data type for the R-port instruction set.
________________________________________________________________________________ %
let RTI =
define_type ‘RTI’
‘RTI = RT_Write | RT_Read | RT_Idle’;;
By —— e mccc—mmmmmmemmmmmmemmeem e meeeAememeeeeESmeemeeeeseoeme—— e emesseeeses—-—aoo-
Abstract data type for the R-port transaction opcodes.
________________________________________________________________________________ %
% P-Bus Master Opcodes %
let pbmop =
define_type ‘pbmop’
‘pbmop = PBM_WriteLM | PBM_WritePIU | PBM_WriteCB | PEM_ReadlM |
PBM_ReadPIU | PBM_ReadCB | PBM_Illegal’;;
% I-Bus Slave Opcodes %
let ibsop =
define_type ‘ibsop’
ibsop = IBS_Ready | IBS_Idle | IBS_Illegal’;;
% I-Bus Arbitration-Master Opcodes %
let ibamop =
define_type ‘ibamop’
‘ibamop = IBAM_ProcP | IBAM_ProcC | IBAM_Illegal’;;
% Reset Master Opcodes %
let rmop =
define_type ‘rmop’
‘rmop = RM_NoReset | RM_Illegal’;;
Qmmm e e e e e e e m e A memmmmmmmeemmmmmmmmmmmemeem—em———mesmmmmm—mmmm—————e———o
Abstract data type for the state.
________________________________________________________________________________ %

let rt_state =
define_type ‘rt_state’
‘rt_state = RTStats wordn wordn wordn wordn wordn wordn wordn
wordn wordn wordn wordn wordn’;;

let RT_icrsS = new_recursive_definition

false
rt_state

233



let

let

let

let

let

let

let

let

let

‘RT_icrs’

“RT_icrs (RTState RT_icr RT _gcr RT_ccr RT_sr RT_ctrO_inm RT _ctri_in RT_ctr2_in
RT_ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3)

= RT_icr”;;

RT_gcrS = new_recursive_definition

false

rt_state

'RT_gers’

~“RT_gecrS (RTState RT_icr RT_gor RT_ccr RT_sr RT_ctrO_im RT_ctrl_in RT_ctr2_in
RT_ctr3_in RT_ctr0 RT _ctrl RT_ctrl RT ctr3)

= RT_gcr”;;

RT_ccrS = new_recursive_definition

false

rt_state

‘RT_ccrs’

~“RT_ccrS (RTState RT_icr RT_gcr RT_ccr RT_sr RT_ctrO_4in RT ctrl_in RT ctri_in
RT_ctr3_4in RT ctr0 RT_ctrl RT_ctr2 RT ctrl)

= RT_cer®;;

RT_srS = new_recursive_definition

false

rt_state

‘RT_8sxrS’

~“RT_srS (RTState RT_icr RT_gcr RT_ccr RT_sr RT_ctrO_in RT_ctrl_in RT ctr2_in
RT_ctr3d_in RT _ctr0 RT_ctrl RT _ctr2 RT _ctr3)

= RT_sx”;;

RT_ctr0_inS = new_recursive_definition

false

rt_state

'RT_ctr0_ins’

“RT_ctr0_insS (RTState RT_icr RT_gcr RT_cor RT_sr RT _ctr0_in RT_ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT ctrl RT_ctr2 RT_ctr3)

= RT_ctr0_in*;;

RT_ctrl_inS = new_recursive_definition

false

rt_state

‘RT_ctrl_ins’

“RT_ctrl_ins (RTState RT_icr RT_gcr RT_cer RT_sr RT _ctrO_in RT ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT ctr2 RT ctr3)

= RT_ctrl_in~”;;

RT_ctr2_inS = new_recursive_definition

false

rt_state

'RT _ctr2_ins’

“RT_ctrl_inS (RTState RT_icr RT_gecr RT_ccr RT_sr RT_ctr0_in RT ctrl_in
RT_ctr2_in RT_ctrd_in RT _ctr0 RT_ctrl RT_ctr2 RT _ctr3)

= RT_ctr2_in~;;

RT_ctri_inS = new_recursive_definition

false

rt_state

‘RT_ctri_4ins’

“RT_ctrd_inS (RTState RT_icr RT_ger RT _ccor RT_sr RT _ctr0_in RT_ctrl in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT ctrl RT_ctr2 RT_ctr3)

= RT_ctr3_in";;

RT_ctr0S = new_recursive_definition

false

rt_state

‘RT_ctxo08’

“RT_ctr08 (RTState RT_icr RT_gecr RT_ccr RT_sr RT_ctr0_in RT _ctrl_in
RT_ctr2_in RT_ctr3_in RT_ctr0 RT_ctrl RT_ctr2 RT_ctr3)

= RT_ctxr0”;;

RT_ctrlS = new_recursive_definition

false
rt_state
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‘RT_ctrls'’

“RT_ctrlS (RTState RT_icr RT_gcxr RT_ccr RT_sr RT_etr0_in RT_ctrl_in
RT_ctr2_in RT_ctr3_inm RT_ctr0 RT_ctrl RT_ctr2 RT_ctrl)

= RT_ctrl~;;

let RT_ctr2S = new_recursive_definition
false
rt_state
‘RT_ctr2s’
“RT_ctr2S (RTState RT_icr RT_gcr RT_ccr RT_sr RT_ctr0_in RT_ctrl_inm
RT_ctr2_in RT_ctr3d_in RT_ctr0 RT_ctrl RT_ctr2-RT_ctr3)
= RT_ctr2”;;

let RT_ctr3S = new_recursive_definition
false
rt_state
‘RT_ctr3s’
#RT_ctr3S (RTState RT_icr RT_gecr RT_ccr RT_sr RT_ctr0_in RT_ctrl_in
RT_ctr2_in RT_ctr3d_in RT_ctr0 RT _ctrl RT_ctr2 RT_ctr3)
= RT_ctrid”;:;

let State_CASES =
prove_cases_thm (prove_induction_thm rt_state);;

let State_Selectors_Work = prove_thm
(’State_Selectors_Work',
“1g;rt_state.
s = (RTState (RT_icrS s) (RT_gcrS s) (RT_ccrs s) (RT_srS s) (RT_ctr0_ins s)
(RT_ctrl_inS s) (RT_ctr2_inS s) (RT_ctr3_inS s) (RT_ctr0S s)
(RT_ctrls s) (RT_ctr2S s) (RT_ctx3s 8))",
GEN_TAC
THEN STRUCT_CASES_TAC (SPRC ~“s:rt_state” State_CASES)
THEN REWRITB_TAC [RT_icrs:RT_gcrs;RT_ccrs;RT_-rSyRT_ctrO_ins:nT_ctrl_ins;
RT_ctrz_ins;RT_ccr3_insyRT_ctrOS;RT_ctrls;RT_ctrzs;
RT _ctris])

let rt_env =
define_type ‘rt_env’
‘rt_env = RTEDV pbmop wordn wordnn wordn wordnn
ibamop
mop '’}

let IB_Opcode_inkE = new_recursive_definition
false
rt_env
+IB_Opcode_inE*
~IB_Opcode_inR (RTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_ in IB_BE_in
IBAM_Opcode_in Rst_Opcode_in)
= IB_Opcode_in";;

let IB_Addr_inE = new_recursive_definition
false
rt_env
*IB_AAddr_ingR’
«IB_Addr_inB (RTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
IBAM_Opcode_in Rst_oOpcode_in)
= IB_Addr_in%;;

let IB_Data_inE = new_recursive_definition
false
rt_env
'IB_Data_inE’
~IB_Data_inR (RTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
IBAM_Opcode_in Rst_Opcode_in)
= IB_Data_in”;;

let IB_BS_inR = new_recursive_definition
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false

rt_env

‘IB_BS_inE’

#IB_BS_inB (RTBnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
IBAM_Opcode_in Rst_oOpcode_in)

= IB_BS_in”;;

let IB_BR _inE = new_recursive_definition
false
rt_env
*IB_BE_ingE’ =
«IB BE_inE (RTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB BE_in
IBAM_Opcode_in Rst_Opcode_in)
= IB_BE_in";;

let IBAM_Opcode_inE = new_recursive_definition
false
rt_env
‘IBAM_Opcode_ink’
“IBAM_Opcode_inB (RTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
IBAM Opcode_in Rst_oOpcode_in)
= IBAM_Opcode_in”";;

let Rst_Opcode_inB = new_recursive_definition
false
rt_env
‘Ret_Opcode_ink’
#Ret_Opcode_inE (RTEnv IB_Opcode_in IB_Addr_in IB_Data_in IB_BS_in IB_BE_in
IBAM_Opcode_in Rst_Opcode_in)
= Rst_Opcode_in”";;

let Env_CASES =
prove_cases_thm (prove_induction_thm rt_env);;

let Env_Sselectors_Work = prove_thm
(‘Env_Selectors_Work’,
“lei1rt_env.
e = (RTEnv (IB_Opcode_inE e) (IB_Addr_inE e) (IB_Data_inE e) (IB_BS_inE e)
(IB_BE_inR e) (IBAM_Opcode_inE e) (Rst_Opcode_inE e))”,
GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “e:rt_env” Env_CASES)
THEN REWRITE_TAC (IB_Opcode_inRE; IB_Addr_inR; IB_Data_inE; IB_BS_inB;
IB_BE_inR; IBAM_Opcode_inE; Rst_Opcode_inR]

let rt_out =
define_type ’‘'rt_out’
‘rt_out = RTOut ibsop wordan‘;;

let IB_Opcode_ocutO = new_recursive_definition
false
rt_out
*IB_Opcode_outo’
“IB_Opcode_outO (RTOut IB_oOpcode_out IB_Data_out)
= IB_Opcode_out¥;;

let IB_Data_outO = new_recursive_definition
false
rt_out
*IB_Data_outo’
~IB_Data_out0 (RTOut IB_Opcode_out IB_Data_out)
= IB_Data_out?”;;

let Out_CASES =
prove_cases_thm (prove_induction_thm rt_out);;

let Out_Selectors_Work = prove_thm
(‘Out_Selectors_Work’,
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“1p:rt_out.

p = (RTOut (IB_Opcode_outO p)

GEN_TAC
THEN STRUCT_CASES_TAC (SPEC “p:rt_out” Out_CASES)

THEN REWRITE_TAC [IB_Opcode_outO;

Yis

let CBusAddrP = new_definition
(/CBusAddrP’,

“y
Vis

(a

1wordn)

(IB_Data_outoO p))”,

IB_Data_outo]

. CBusAddrP a = ELEMENT a (29)”

let PRegAddrP = new_definition
( ‘PRegAddr?P’,

“1

(a

swordn)

PRegAddrP a = ~(ELEMENT a (29)) /\

Y12

let LMemAddrP = new_definition
(’LMemAddrP’,

“1

(a

1wordn)

LMemAddrP a = ~(ELEMENT a (29)) /)

Yiz

let RegOP = new_definition
(‘RegOP‘,

“1

V2

(a

1wordn)

. RegOP a

let ReglP = new_definition
('ReglP’,

“y
Yis

(a

1wordn)

. ReglP a

let Reg2P = new_definition
(‘Reg2P’,

)
Vi

(a

twordn)

. Reg2P a

let Reg3P = new_definition
(’‘Reg3P’,

“1

Vi3

(a

1wordn)

. Reg3P a

let RegdP = new_definition
(‘RegdP’,

| BR]

(a

1wordn)

. RegdP a

let Reg5P = new_definition
(‘Reg5P’,

“1

Y13

(a

trwordn)

. RegSP a

let Reg6P = new_definition
(‘Reg6P’,

ol

Vi

(a

twordn)

. Regé6P a

let Reg7P = new_definition
(‘Reg7P‘,

~1

Y

(a

let Reg8P
('Reg8P’,

“1

Yo

(a

1wordn)

. Reg7P a

= new_definition

1wordn)

. RegB8P a

PRegAddrP

PRegAddrP

PRegAddrP

PRegAddrP

PRegAddrP

PRegAddrP

PRegAddrP

PRegAddrp

PRegAddrP

(SUBARRAY a (23,22) = WORDN 1 3)”

~(SUBARRAY a (23,22) =

a

TA

/\

/\

TAY

VA

TA

A

/\

/\

( SUBARRAY

(SUBARRAY

(SUBARRAY

(SUBARRAY

(SUBARRAY

(SUBARRAY

(SUBARRAY

(SUBARRAY

{SUBARRAY
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(3,0)

(3,0)

(3,0)

(3,0)

(3,0)

(3,0)

(3,0)
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WORDN 1

= WORDN

= WORDN

= WORDN

= WORDN

= WORDN

= WORDN

= WORDN

= WORDN

= WORDN

3)”

3L

32)”
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3 5)~
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let RegSP = new_definition
(‘Reg9P’,
“] (a :wordn) . Reg9P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 9)~
Vi

let ReglOP = new_definition
{‘Reglop’,
“} {(a twordn) . ReglOP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 10)~
Y1s

let RegllP = new_definition
(’RegllipP’,
#1 (a :wordn) . RegllP a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 11)”
Vi

let Regl2P = new_definition
('Regl2pP’,
“1 (a :wordn) . Regl2P a = PRegAddrP a /\ (SUBARRAY a (3,0)
Yii

WORDN 3 12)”

let Regl3P = new_definition
(’Regl3P’,
“! (a :wordn) . Regl3P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 13)”
Yiz

let RegldP = new_definition
(’RegldP’,
“! (a :wordn) . RegldP a = PRegAAdrP a /\ (SUBARRAY a (3,0) = WORDN 3 14)”
Y1

let ReglSP = new_definition
(’Regl5P‘,
“! (a :wordn) . Regl5P a = PRegAddrP a /\ (SUBARRAY a (3,0) = WORDN 3 15)~
Vi

close_theory();:

Pile: rtransp_def.ml

Author: (¢} D.A. Pura 1993

Date: 1 March 1993

This file contains the ml source for the trans-level specification of the

R-Port of the FTEP PIU, an ASIC developed by the Embedded Processing
Laboratory, Boeing High Technology Center.

set_search _path (search path() @ [‘'/home/elvis6/dfura/ftep/piu/hol/rport/’;
‘/home/elvisé/Afura/ftep/piu/hol/lib/’;
‘/bhome/elvisé/dfura/hol /Library/abs_theory/’;
’/home/elvisé/dfura/hol/Library/tools/’

s

set_flag (‘timing’,true);;

system ‘rm rtransp_def.th’;;

new_theory ‘rtransp def’;;

loadf ‘abs_theory‘;;

map new_parent [‘rtauxp_def’;‘array_def’; ‘wordn def‘);;

let REP_ty = abs_type_info (theorem ‘piuaux_def’ ‘REP’);;
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Next state definition for R-Por

let RT_Write_NSF= new_definition
(‘RT_Write_NSP’,
“] (s 1rt_state) (e :rt_env)
RT_Write_NSF s e =
let RT_icr = RT_icrsS s and
RT_gcr = RT_gerS s and
RT_ccr = RT_ccrS s and
RT_sr = RT_srS s and

t instructions.

RT_ctr0O_in = RT_ctr0_ins s and
RT_ctrl_in = RT_ctrl_inS s and
RT_ctr2_in = RT_ctr2_inS s and
RT_ctr3_in = RT_ctr3_insS s and
RT_ctr0 = RT_ctr0S s and
RT_ctrl = RT_ctrlS s and
RT_ctr2 = RT_ctr2S s and
RT _ctr3 = RT_ctr3S s in

let IB_Addr_in = IB_Addr_1inR e and
IB_Data_in = IB_Data_inE e and
IB_BS_in = IB_BS_inE e and
IB_BE_in = IB_BE_inE e in

let new_ RT_ilcr =
(((RegOP IB_Addr_in) /\

(ANDN 31 (ELEMENT

({ReglSP IB_Addr_in) /
{ANDN 31 (ELEMEN

(VAL 1 IB_BS_in = 0)) =>
IB_Data_in (0)) RT_icr)
\ (VAL 1 IB_BS_in = 1))
T IB_Data_in (1)) RT_icr)

=>

((Regl4P IB_Addr_inm) /\
(ANDN 31 (ELEMENT
((Regl3P IB_Addr_in) /\
(ANDN 31 (BLEMENT
(ReglP IB_Addr_in) s=>
(ORN 31 (ELEMENT IB_D
({RegOP IB_Addr_in)

/\ (VAL 1 1B_BS_in >= 1))

(VAL 1 IB_BS_in = 2)) =>
IB_Data_in (2)) RT_icr) |
(VAL 1 IB_BS_in = 3)) =>
IB_Data_in (3)) RT_icr) |

ata_in (0)) RT_ier) |
=>

(ANDN 31 (ELEMENT IB_Data_in (1))

(ORN 31 (BLEMENT IB_Data_in (0)) RT_icr)) |
({Regl5P IB_Addr_in) /\ (VAL 1 IB_BS_in >= 2}) =>

(ANDN 31 (ELEMENT IB_Data_in (2))

(ORN 31 (ELEMENT IB_Data_im (1)) RT_icr)) |
((Reg1l4P IB_Addr_in) /\ (VAL 1 IB_BS_in >= 3)) =>

(ANDN 31 (ELEMENT IB_Data_in (3))

((Reg2P IB_Addr_in) =>
(ReglP IB_Addr_in /\
(VAL 1 IB_BS_in »>=
(Reg0P IB_Addr_in /\
(VAL 1 IB_BS_in >=
(Regl5P IB_Addr_in /\
(VAL 1 IB_BS_in >=
let new_RT_ccr =
({Reg3P IB_Addr_in) =>
{Reg2P IB_Addr_in /\
(VAL 1 IB_BS_in >=
(ReglP IB_Addr_imn /\
(VAL 1 IB_BS_in >=
(RegOP IB_Addr_in /\
(VAL 1 IB_BS_in >=

let new_RT_sr = (ARBN:wordn) inmn

let new_RT_ctrO_in =
{(Reg8P IB_Addr_in) =>
(Reg7P IB_Addr_in /\
(VAL 1 IB_BS_in »>=
(Reg6P IB_Addr_in /\
(VAL 1 IB_BS_in >=
(RegSP IB_Addr im /\
(VAL 1 IB_BS_in »>=
let new_RT_ctrl_in =
((Reg9P IB_Addr_in) =>
(Reg8P IB_Addr_in /\
(VAL 1 IB_BS_in >=
(Reg7P IB_Addr_in /\

RLEMENT IB _Data_in (0) |

1)) => ELEMENT IB_Data_in
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(1)

(ORN 31 (ELEMENT IB_Data_in (2)) RT_icr)) | RT_ler) in
ELEMENT IB_Data_in (0) |
1)) => ELEMENT IB_Data_in (1) |
2)) => ELEMENT IB_Data_imn (2) |
3)) => ELEMENT IB_Data_in (3) | RT_ger) in
ELEMENT IB_ Data_in (0) |
1)) => ELEMENT IB_Data_in (1) |
2)) => ELEMENT IB_Data_in (2) |
3)) => BLEMENT IB_Data_in (3) | RT_ccr) im
ELEMENT IB_Data_in (0) |
1)) => BLEMENT IB_Data_in (1) |
2)) => ELEMENT IB_Data_in (2) |
3)) => ELEMENT IB_Data_in (3) | RT_ctrO_in) in

let new_RT_gcr



(VAL 1 IB_BS_in >= 1)) => ELEMENT IB_Data_in (2) |
(Reg6P IB_Addr_in /\
(VAL 1 IB_BS_in >= 3)) => BLEMENT IB_Data_in (3) | RT_ctrl_in) in
let new_RT_ctr2_in =
{(ReglOP IB_Addr_in) => ELEMENT IB_Data_in (0) |
(RegSP IB_Addr_imn /\
(VAL 1 IB_BS_ in >= 1)) => RLEMENT IB_Data_in (1) |
(Reg8P IB_Addr_in /\
(VAL 1 IB_BS_in >= 2)) => ELEMENT IB_Data_in (2) |
(Reg7P IB_Addr_in /\
(VAL 1 IB_BS_in >= 3)) => ELEMENT IB_Data_in (3) | RT_ctr2_in) in
let new_RT _ctr3_in =
{(RegllP IB_Addr_in) => ELEMENT IB_Data_in (0) |
(ReglOP IB_Addr_in /\
(VAL 1 IB_BS_in >= 1)) => BLEMENT IB_Data_in (1) |
(Reg9P IB_Addr_imn /\
(VAL 1 IB_BS_in >= 2)) => BLEMENT IB_Data_in (2) |
(Reg8P IB_Addr_in /\
(VAL 1 IB_BS_in >= 3)) => BLEMENT IB_Data_in (3) | RT_ctr3d_in) in
let new_RT ctr0 =
{(Reg12P IB_Addr_in) => ELEMENT IB_Data_in (0) |
(RegllP IB_Addr_in /\
(VAL 1 IB_BS_in >= 1)) => ELEMENT IB_Data_in (1) |
(ReglOP IB_Addr_inm /\
(VAL 1 IB_BS_in »>= 2)) => ELEMENT IB_Data_in (2) |
(Reg9P IB_Addr_in /\
(VAL 1 IB BS_in >= 3)) => BLEMENT IB_Data_in (3) | RT_ctr0) in
let new_RT_ctrl =
{{(Reg13P IB_Addr_in) => ELEMENT IB Data_in (0) |
(Regl2P IB_Addr_inm /\
(VAL 1 IB_BS_1in >= 1)) => BLEMENT IB_Data_in (1) |
(RegllP IB_Addr_in /\
(VAL 1 IB_BS_in >= 2)) => ELEMENT IB_Data_in (2) |
(ReglOP IB_Addr_in /\
(VAL 1 IB_BS in >= 3)) => ELEMENT IB_Data_in (3) | RT ctrl) inm
let new_RT_ctr2 =
{(Regl4P IB_Addr_in) => ELEMENT IB_Data_in (0) |
(Regi3P IB_Addr_in /\
(VAL 1 IB_BS_ip >= 1)) => BLEMENT IB_ Data_in (1) |
(Regl2P IB_Addr_in /\
(VAL 1 IB_BS_in >= 2)) => ELEMENT IB_Data_in (2) |
(RegllP IB_Addr_in /\
(VAL 1 IB_BS_in >= 3)) => BLEMENT IB_Data_in (3) | RT_ctr2) in
let new_RT_ctr3 =
( (Regl5P IB_Addr_4in) => ELEMENT IB_Data_in (0) |
(Regl4P IB_Addr_in /\
(VAL 1 IB_BS_in >= 1)) => ELEMENT IB_Data_in (1) |
(Regl3P IB_Addr_in /\
(VAL 1 IB_BS_in >= 2)) => ELEMENT IB_Data_in (2) |
(Regl2P IB_Addr_in /\
(VAL 1 IB_BS_in >= 3)) => ELEMENT IB_Data_in (3) | RT_ctr3) in

(RTState new_RT_icr new_RT_gcr new_RT_ccr new_RT_sr new_RT ctr0_in
new_RT_ctrl in new_RT_ctr2_in new_RT_ctr3_in new_RT_ctr0
new_RT_ctrl new_RT_ctr2 new_RT_ctr3)”

Yii:

let RT_Read _NSF = new_definition

(’RT_Read_NSF’,

“y (9

rrt_state)

(e tTrt_env)

RT_Read NSF s @ =

let
let
let
let
let
let
let
let
let
let

new_RT_icr =« RT_icrs
new_RT_gcr = RT_gcrs
new_RT_ccr = RT_ccrS
new_RT_sr = RT_wrS s

s in
s in
s in
in

new_RT_ctr0_in
new_RT_ctrl_in
new_RT_ctr2_in
new_RT_ctr3_in

RT_ctr0_ins
RT_ctrl_ins
RT_ctr2_ins
RT_ctr3_ins

new_RT _ctr0 = RT_ctr0S s in
new_RT_ctrl = RT_ctrlsS s in

in
in
in
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let new_RT ctr2 = RT_ctrisS s in
let new_RT ctr3 = RT_ctr3s s in

(RTState new_RT_icr new_RT_gcr new_RT ccr new RT_sr new_RT_ctr0_in
new_RT_ctrl_in new_RT_ctr2_in new_RT_ctr3_in new_RT_ctr0
new_RT_ctrl new RT_ctr2 new RT_ctr3)”

yiz

let RT_Idle_NSF = new_definition
{'RT_Idle_NSF',
“1 (s :rt_state) (e :rt_env) . -
RT_Idle_NSF s e =

let new_RT_icr = RT_icrsS s in
let new_RT_gcr = RT_gcrS s in
let new_RT_ccr = RT_ccrS s in
let new_RT_sr = RT_srS s in
let new_RT_ctrO_in = RT_ctr0_insS s in
let new_RT ctrl_in = RT_ctrl inS s in
let new_RT ctr2_in = RT_ctr2_inS s in
let new_RT_ctr3_im = RT_ctr3_insS s in
let new_RT ctr0 = RT_ctr0S s in
let new_RT_ctrl = RT_ctrlS s in
let new_RT ctr2 = RT_ctr2s s in
let new_RT_ctr3d = RT_ctr3S s in

(RTState new_RT_icr new_RT_gcr new_RT_ccr new_RT_sr new RT_ctr0_in
new_RT_ctrl_in new_RT_ctr2_in new_RT_ctr3_in new_RT_ctro
new_RT_ctrl new_RT ctr2 new_RT ctri)”

let RT_Write OF = new_definition
('RT_Write OF’,
“) (s irt_state) (e :rt_env) .
RT_Write OF s e =
let IB_Opcode_out = IBS_Ready in
let IB_Data_out = (ARBN:num->wordn) in

(RTOut IB_Opcode_out IB_Data_out)”
Vi

let RT_Read_OF = new_definition
(*RT_Read_OF’,
4) (s :rt_state) (e :rt_env)
RT_Read OF s e =
let IB_Opcode_out = IBS_Ready in
let bs = VAL 1 (IB_BS_inE e) in
let G0 = (RegOP (IB_Addr_inE e)) => RT icrs
(ReglP (IB_Addr_inR e)) => RT_icrs
(Reg2P (IB_Addr_inE e)) => RT_gcrs
(Reg3P (IB_AdAr_inR e)) => RT _ccrs
(Regd4P (IB_AAdr_inR e)) => RT srS s |
(Reg8P (IB_Addr_inR e)) => RT ctr0_insS s |
(Reg9P (IB_Addr_inE e)) => RT_ctrl_inS s |
(Regl10P (IB_Addr_inE e)) => RT_ctr2 insS s |
(RegllP (IP_Addr_inE e)) => RT_ctr3_inS s |
(Regl3P (IB_Addr_inR e)) => RT_ctr0S s
(Regl3P (IB_Addr_inRE e)) => RT ctrisS s
Y
[

(Regl4P (IB_Addr_inR e)) => RT_ctr2s
(ReglSP (IB_AAAr_inE e)) => RT_ctr3s
let d1 = (bs > 0)
=> (ReglS5P (IB_Addr_inE e)) => RT_icrsS s |
(RegOP (IB_Addr_inE e)) => RT_icrs s |
(ReglP (IB_Addr_inE e)) => RT_gcrS s |
(Reg2P (IB_Addr_inE e))} => RT_ccrS s |
(Reg3P (IB_Addr_inE e)) => RT_sr8 s |
(Reg7P (IB_Addr_inE e)) => RT ctr0_ins s |
(Reg8P (IB_Addr_inE e)) => RT ctrl insS s |
(Reg9P (IB_AAdr_inE e)) => RT_ctr2_ins s |

I
|
|
| ARBN in
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(ReglOP (IB_AdAr_inRE e)) => RT _ctr3_insS s |
(RegllP (IB_Addr_inE e)) => RT_ctr0s s |
(Regl2P (IB_Addr_inE e)) => RT _ctrls s |
(Regl3P (IB_Addr_inE e)) => RT_ctr2S s |

s |

(RegldP (IB_Addr_inK e)) => RT_ctr3s ARBN

| ARBN in

let A2 = (bs > 1)

=> (RegldP (IB_AAAr_inE e)) => RT_icrs s |
{ReglSP (IB_Addr inE e)) => RT_ icrs s |
(RegOP (IB_AAAr_inRE e)) => RT_gers s |
(ReglP (IB_Addr_ inR e)) => RT ccr8 s | -
{(Reg2P (IB_AdAr_inR e)) => RT sxrS s |
(Reg6P (IB_AdAr_inRE e)) => RT_ctr0_ins s |
(Reg7P (IB_AdAr_inRE e)) => RT ctrl_insS s |
(Reg8P (IB_AdAr_inR e)) => RT_ctr2_ins s |
(RegSP (IB_AAAr_inkE e)) => RT_ctr3_ins s |
(ReglOP (IB_AAdr_1inE e)) => RT ctr0S s |
(RegllP (IB_Addr_4inR e)) => RT ctris s |
(Regl2P (IB_AAdr_ink e)) => RT_ctr2S s |
(Regl3P (IB_AAdr_inE e)) => RT_ctr3S s | ARBN

| ARBN in

let d3 = (bs > 2)

=> (Regl3P (IB_AAdr_inE e)) => RT_icrs s |
(Regl4P (IB_AAQAr_inR e)) => RT_icrs s |
(Regl5P (IB_Addr_inE e)) => RT_gcrs8 s |
(RegOP (IB_AAdr_inE e)) => RT_ccxrS s |
{ReglP (IB_AAAr_inE e)) => RT sr8 s |
{(Reg5P (IB_AAAr_inE e)) => RT_ctrO_ins s |
(Reg6P (IB_AdAr_inB e)) => RT_ctrl_ins s |
(Reg7P (IB_AGAr_inE e)) => RT ctr2_ins s |
(Reg8P (IB_AAAr_inE e)) => RT ctr3_ins s |

(Reg9P (IB_AAAr_inE e)) => RT ctr08 s |
(ReglOP (IB_Addr_inE e)) => RT ctrlsS s |
(RegllP (IB_AAdr_inRk e)) => RT ctr2s s |
(Regl2P (IB_Addr_ink e)) => RT_ctr3s s | ARBN
| ARBN in
let IB_Data_out =
ALTER (ALTER (ALTER (ALTER ARBN(0) d0) (1) d41)(2) 42)(3) 43 in

{RTOut IB Opcode_out IB_Data_out)”
Yi:

let RT_Idle_OF = new_definition
('RT_Idle_OF’,
%) (s i1rt_state) (e :rt_env) .
RT_Idle OF s & =
let IB_Opcode_out = IBS_Idle in
let IB_Data_out = (ARBN:num->wordm) in

(RTOUt IB_Opcode_out IB_Data_out)”

let RT_Exec = new_definition
(‘RT_RExec’,
#t (rti :RTI) (s :timeT->rt_state) (e :timeT->rt_env) (p :timeT->rt_out)
(t :timeT) .
RT_Bxec rti s ept =
(IBAM_Opcode_inE (e t) = IBAM_ProcP) /\
((rti = RT Write) => (IB_Opcode_inB (e t) = PEM_WritePIU) |
{rti = RT_Read) => (IB_Opcode_inE (e t) = PBM_ReadPIU)
% {(rti = RT_Idle) % | ((IB_Opcode_inE (e t) = PBM_WriteLM) \/
(IB_Opcode_inE (e t) = PBM_ReadLM) \/
(IB_Opcode_inB (e t) = PBM_WriteCB) \/
(IB_Opcode_inR (e t) = PBM_ReadCB)))*
Yii

let RT_PreC = new_prim_rec_definition
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(’RT_PreC’,
“(RT_PreC (rti:RTI) s e p 0 = T) /\
(RT_PreC rti s e p (SUC t) =
(RT_Bxec RT_Write s @« p t /\ RT_PreC RT_Write s e p t) \/
(RT_Exec RT_Read s e p t /\ RT_PreC RT Read s ¢ p t) \/
(RT_Exec RT_Idle s e p t /\ RT_PreC RT_Idle s e p t))”
Yid

let RT_PostC = new_definition
('RT_PostC’,
#1 (rti :RTI) (s :timeT->rt_state) (e :timeT->rt_env) e
(p :timeT->rt_out) (t :timeT)
RT PostC rti s ep t =
(rti = RT_Write) => ((s (t+l) = RT_Write NSF (s t) (e t)) /\
(p t = RI_Write OF (s t)} (e t))) |
(rti = RT_Read) => ((s (t+l) = RT_Read NSF (s t) (e t)) /\
(pt = RT_Read _OF (s t) (e t)))
% (rti = RT_Idle) % | ((s (t+l) = RT_Idle _NSF (s t) (e t)) /N
(pt = RT_Idle OF (s t) (e t)))”
Yis

let RT Correct = new_definition
('RT_Correct’,
«1 (rti :RTI) (s :timeT->rt_state) (e :timeT->rt_env)
(p :timeT->rt_out) (t :timeT)
RT_Correct rtl s e p t =
RT _Exec rtli s ep t /\
RT_PreC rti s ep t
nED>
RT_PostC rti s e p t”
Yis

let RTSet_Correct = new_definition
( 'RTSet_Correct’,
#) (s :timeT->rt_state) (e :timeT->rt_env) (p ttimeT->rt_out) .
RTSet_Correct s @ P = ! (rti:RTI)(t:timeT). RT_Correct rti s e p t~
)i

close_theoxry();;
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